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to fly is your business, look at the Cub Trainer . . . aviation's “bread- 
own ships for pleasure and profit, look ft the Cub Sport . . . 


price. And if you yearn for 


side-by-side look at the Sub Coupe . . . the "< I K CATALOG 


$419 down you can get a Cub and learn to fly free! 
Ask your Cub dealer for a free flight demonstration. 
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| In 1939, as in the past, BQ will continue to make 

B<3 MICA INSULATED SPARK PLUGS 

so superior that they will remain, as heretofore, 
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an ANNOUNCEMENT by 

the 

EDO AIRCRAFT CORPORATION 


During the past several years it has been suggested 
at various times that we enter the business of manufac- 
turing parts for airplanes in addition to our regular float 
production. The management announces the adoption of 
that policy, effective January 1, 1939. 

The quality of product that has always been associ- 
ated with Edo Floats, plus the manufacturing abilities of 
the Edo organization now becomes available to the industry 
in new form. 

It is with definite satisfaction that we tell you of the 
establishment of a new 

PARTS DIVISION 

We shall, therefore, be glad to entertain proposals for 
the manufacture of such aircraft parts as our combined 
talents, experience and qualifications indicate. 

CwdL &. OaJj-^va^, 

President 


EDO AIRCRAFT CORPORATION, COLLEGE POINT, NEW YORK 
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Lockheed subjects forgings, castings, welded units and 
other metal parts to X-ray inspection in addition to ex- 
haustive tensile and compressive tests. * Primary stress 
parts, regardless of size, are 100 per cent X-rayed by 
the advanced Triplett & Barton method. Negatives are 
inspected by metallurgists trained in the interpretation 
of radiographs. * The infallible scrutiny of the eye that 
sees through metal gives complete assurance that only 
perfect parts are used in Lockheed airplanes. 

LOCKHEED AIRCRAFT CORPORATION, BURBANK, CALIF., U. S. A. 

Representatives Throughout the World 



From the Skyways 
of the World 



» We used to have a prelty tough 
job answering inquiries from young 
fellows (and their parents) all over 
the country as to what sort of jobs 
there were to be had in this aviation 
business, and how to go about getting 
one. Now it's a cinch, for not long 
ago Dr. Carl Norcross of the New 
York State Educational Department 
wrote a book that has in it most of 
the answers. We arc glad to say that 
"Getting a Job in Aviation” was pub- 
lished in our own house (McGraw- 
Hill Book Company, New York). 
The book paints no glowing picture of 
a future of unlimited opportunity. The 
author’s intent was to make a sane 
and scientific study of the problem, and 
to present it as realistically as pos- 
sible. He made an exhaustive study 
of the subject in the field. He trav- 
elled thousands of miles visiting air- 
ports, manufacturing plants, mainte- 
nance bases, and schools from Maine 
to California. He talked to hundreds 
of people who are intimately connected 

having thus collected a tremendous 
mass of information on the subject, he 
digested it and presented it in a form 
that not only makes good reading but 
also good sense. If you know of any- 
one who is thinking about getting a 
job in aviation (and who does not?) 
we suggest the Norcross book as re- 
quired reading. It costs $2.50, a 
small enough investment when a deci- 
sion on a career for a lifetime may 
be involved. 



» No MORE FITTING MEMORIAL to 

man’s conquest of the air could be 
established than the annual (Dec. 17) 
Wright Brothers' Lecture given under 
the auspices of the Institute of the 
Aeronautical Sciences. The date is 
the anniversary of the first flight at 
Kitty Hawk, N. C. The lecturer is 
always an eminent aeronautical scien- 
tist, on alternate years an American 
and a foreigner. The subject relates 
to some outstanding advance in the 


First Wright Lecture was presented 
in 1937 by Prof. B. Melvill Jones of 
Cambridge University, England, on 
“Flight Experiments in the Boundary 
Layer.” This year the tradition of 
scientific excellence established by 
Prof. Jones was ably seconded by Dr. 
Hugh L. Drydcn of our own Bureau 
of Standards with a paper on "Turbu- 


many years both in the Bureau and 
at Langley Field (NACA). The lec- 
ture will appear in full in an early 

the Aeronautical Sciences. Great in- 
terest, and also great iclat, attached 
to the occasion by participation in the 
discussion of such men as Dr. George 
Lewis, Dr. W. F. Durand, Dr. Jerome 
C. Hunsakcr, Dr. Boris A. Bakhmc- 
teff, and Dr. Edward P. Warner. 

A more detailed account of Dr. Dry- 




lenis appears in the news section of 






. . . in the field of Aviation 

REPRESENTATIVES AND AGENTS FOR THE 
WORLD'S LEADING AMERICAN PRODUCTS 
AND EQUIPMENT. 


CONSTANTLY ALERT AND AWARE OF THE 
LATEST DEVELOPMENTS AND IMPROVEMENTS 
IN AIRCRAFT. 

A WELL EQUIPPED ORGANIZATION AND EX- 
PERT STAFF COMPETENT TO MEET THE MOST 
EXACTING REQUIREMENTS AND NEEDS. 

The 

INTERCONTINENT CORPORATION 


30 ROCKEFELLER PLAZA, NEW YORK CITY, U. S. A. 
CABLE ADDRESS: INTERAERO, NEW YORK 


Sherman M. Fairchild presented Dr. 
Dryden with an honorarium of $250 
(foreign lecturers get $500) made pos- 
sible by the endowment of the Lecture 
by the Vernon Lynch Fund. After 
the Honors Night Dinner of 1937, 
Edmund C. Lynch (who was Mr. Fair- 
child’s guest at the dinner) was so 
impressed by the brilliance of the 
occasion that he presented to the Insti- 
tute a sum just over $10,000, the 
income from which is to cover the ex- 
pense of the Lectures. The endow- 
ment is a memorial to his brother 
Vernon Lynch, who died in 1918. 

Coincident with the final announce- 
ment of the 1938 Wright Brothers' 
Lecture came word from Lester Gard- 


ner of the postponement of the 1938 
Honors Night Dinner until Jan. 27, 
1939. Due to pressure of events 
abroad, Mr. A. H. R. Fedden, guest of 
honor to whom the Daniel Guggen- 
heim Medal was to have been 
presented, cabled that it would be im- 
possible for him to attend on the date 
originally set. The dinner will be 
held during the annual meeting of the 
Institute and has been scheduled for 
January 27, 1939. 

» Sporting folk of the southwest 
arc running successful coyote hunts, 
directed from an airplane flying over- 
head, which reminds us of one of Mar- 
shall Boggs’ stories of his Army flying 


days. He was traveling along over 
the plains of Texas in a DH when he 
noticed, below, two coyotes pursuing 
a jack rabbit. The coyotes were run- 
ning parallel and about a hundred 
yards apart, so that the rabbit would be 
cut off whichever way he turned. 
Boggs decided to help out the rabbit 
by making a series of dives to scare 
the coyotes. After several passes he 
became so absorbed in the chase that he 
finally got badly off the wind, and on 
one of the sharp pull-ups the ship fell 
off and spun in. As the two broken 
upper longerons effectively pinned 
Boggs in the cockpit, he had plenty of 
time to think up a good alibi for the 
accident report 




BEN DIX 

AIRPLANE WHEELS • BRAKES • PILOT SEATS • PHEUDRAUUC SHOCK STRUTS 


He that Wilna be counselled 


canna’ be helped 



An Airplane Designer Begins a New Project 


Having finished the morning paper 
the Designer leans back in his chair 
and starts to read over the customer's 
specification for the new airplane. 

Thinks it would be a good idea to 
underscore with red pencil the parls 
of the customer’s specification which 
will affect the design. After complet- 
ing four pages finds that he has un- 



derscored all but three words so 
throws down specification in disgust. 

Goes into Drafting Room to discuss 
latest sporting news with favorite lay- 
out draftsman. Finds him busy on a 
rush job for another designer. Dashes 
into Chief Engineer's office and pounds 
on desk, demanding that favorite 
draftsman be transferred to his project 
and moved into his office to assist, as 
no other draftsman is able to under- 
stand what he wants done. Chief En- 
gineer grunts and says that he’ll think 

Wanders through drafting room 
looking at work being done for other 
designers and offering suggestions 
which involve scrapping all drawings 
and starting over again. 

Designer is startled on returning to 
his office to find that favorite drafts- 
man has already been moved in and is 
ready to go to work. 

Suggests that centerlines be drawn 
here, here, and here, and returns to 
desk for contemplation. 


Reads through specification hur- 
riedly and then slams it down on desk 
asking howinell customer expects to 
get all that in one airplane. 

Looks at drafting board and sug- 
gests that centerlines be moved to 
here, here and here to allow more 
room for expansion of sketches. 

Lights cigarette and starts reading 
specification again with determination. 
Discovers that latest model of engine 
is called for. Swears blue streak but 
is secretly glad as draftsman will be 
kept busy a few hours making a 
scaled-down drawing of engine. 

Gets new notebook and paper filler 
from stock room and letters name of 
new project and his name carefully 
on front cover, inking in letters with 
beautiful shading. 

Places feet on desk and starts try- 
ing to concentrate on the details of 
the specification again. 

Factory Superintendent calls up 
and says would like him to look at a 
fitting of his design which is giving 
trouble in shop. Designer says that 
he'll be down immediately to look at 
it. Shop Superintendent faints at 
other end of 'phone as he expected 
that Designer would manage to get 
down to see fitting in about three 
days, as usual. 

Returns to offices and starts in on 
specification again. Notices grasshop- 
per on window sill. Studies unique 
details of grasshopper and considers 
application of catapulting gear for 
Navy ships. 

Goes over to golf club for lunch 
and discusses merits of new design of 
clubs with professional. 

Returns to plant and as he passes 
watchman’s gate-house hears impor- 
tant baseball game being broadcast on 

AVIATION 


radio. Listens to several innings, dis- 
cussing probable outcome of pennant 
race with watchman. 

Back in office starts reading over 
specification again. 

Admires lettering on cover of new 
notebook and then numbers pages 
therein, using ornamental figures. 

Suddenly realizes that if he is to 
turn out design which is absolutely 
up to date it will be necessary for him 
to read up on latest developments here 
and abroad as noted in aeronautical 
magazines. Gets magazines and reads 
all social and political news therein. 
Makes mental note to read technical 
articles later. 

Wanders down into shop to watch 
operation of new rivetting machine. 

Talks over international political 
situation with foreman of the Sheet 
Metal Shop. 

Hears report that new airplane 
built by competing company has 
landed at field so drives over to see 
if there are any new ideas thereon 
to be appropriated. Looks ship over 
carefully. Points out to foreman of 
Hangar Crew all details which were 
improperly designed and expresses 
amazement that competitor managed 
to get a large production order on 
such a poor airplane. 

Walks down to the School Hangar 
to watch students practicing landings. 
Comes to conclusion that modern 
landing gears are pretty good after 
all. 

Back at office starts to read over 
specification again but notices that 
his slide rule is in need of cleaning. 
Decides he had better clean rule 
thoroughly as he will be using it a lot. 

Also notices that desk drawer in 
which he keeps cigarettes, rubber 
bands, chewing gum, paper clips, 
smoking tobacco and pipe cleaners is 
in need of fixing up. Takes con- 
siderable care in working out good 
arrangement of contents. 

Sees that it is almost quitting time 
and if he doesn’t hurry he will prob- 
ably hold up the starting time of his 
golfing foursome. Puts on hat and 



coat and wanders over for look at 
drafting board. Observes that favor- 
ite draftsman has made progress on 
preliminary sketches for new design 



+ ^VIATION for January, 1939 

A REPORT ON AVIATION 
ABROAD AND A SCORE SHEET 
OF AIR POWER IN EUROPE. 



If there has been any one thing that 
has stood out in the events of the past 
few weeks of travel it has been the 
extremely cooperative attitude of 
everyone with whom I have had to 
deal. I couldn’t say too much about 
the help given me by our embassies 

Commander Keen Harrill, Lieut. 
Comdr. Paul Pihl, Jack Ide, and Lieut. 
Comdr. John Cassidy of those cities 
respectively each went long out of his 

And the Air Ministcries of England, 
Germany, France and Italy were ex- 
tremely cooperative in granting per- 
missions, in arranging visiting sched- 
ules, and in furnishing guides and 
transportation. 

Considering the unsettled state of 
affairs in Europe today, it was very 
gratifying to be able to see so much 
and to be so well received by the offi- 

For, actually, such things arc not 


Being a continuation of the editor's "as 
written" travel letter of which Part I ap- 
peared in the December issue. 


What happens in European avia- 
tion has an important bearing on 
our own plans for defense. After 
Munich's conference we con- 
sidered it essential to have a look 
at close range. 


arranged overnight. These days it 
takes a great deal of advance prepara- 
tion and careful handling on the part 
of the individual and the embassy 
involved. That is something that many 

V ' I left England on the early morning 
of November 12 on board a KLM 
DC-2 for Amsterdam. Arrangements 
for the trip had been made by Mr. 
Hartsinck of the New York office 
through KLM, London. It was only 
1 hour, 40 minutes across to Schiphol 
where I disembarked and spent the 


dously improved since I was there in 
1936, enlarged and provided with 
excellent paved runways — one of the 
relatively few such installations in 
Europe. When I took off for Berlin 
the following night I had a chance to 
see something of the new lighting, 
which is very good. There is a Lorenz 
blind landing beam on tap, also. 

I was met by Commander Thompson 
of Schiphol and by Messrs. Behage 
and Wannikhof of KLM, who took me 
to the offices of Mr. Spit, head of 
KLM’s technical departments. Had 
a good discussion of maintenance 
problems generally, then spent the rest 
of the day in the shops. KLM has one 
of the finest overhaul plants in the 
world at Schiphol. Since all their 
equipment now (except a couple of 
old Fokkers for joy-hopping and 
charter work) is Douglas or Lock- 
heed, the arrangements and the prac- 
tices look very familiar to Americans. 



★ 
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assembly plant on the aerodrome. Both 
the G-2 fighter (first shown at the 1936 
Paris Show) and the new twin- 
engined heavy bomber are in produc- 
tion for the Dutch government. Test 
flights were being run on both types 
that day, and the performance of each 
in the air looks excellent. The G-2 
seems very fast and highly maneuver- 
able. I saw pilots throwing them about 
like small pursuit ships. Fokker’s new 
tandem twin-engined fighter (which I 
saw two weeks later in Paris) is not 
yet in production. 

In the Carleton at Amsterdam that 
night I ran into a Curtiss-Wright 
crowd, Bill Reeks and “Robbie” Rob- 
inson, on their way up to Norway, 
and Jack Guntlicht, one of the service 
men in Holland. 

Sunday (November 13) I went over 
to The Hague and spent the day with 
our good friend, Henry Seyffardt and 
his family. Henry is, as you know, 
well up on aviation affairs in Europe. 
Saw him again later at the Paris 
Show. Back to Amsterdam in time 
to catch Lufthansa's 6:20 schedule 
which put me into Berlin at about 10 
o’clock that night. Capt. Rudolph 
Jahn, who has represented Deutsche 
Lufthansa in New York for several 
years, had very kindly advised Berlin 
and Amsterdam of my coming, and 
all necessary arrangements were made 
for me. 

I had hoped that either the new 
FW-200 (Focke-Wulf Condor) or the 
Ju-90 (Junkers) machines would be 
on the London - Amsterdam- Berlin 
service, but found that they are only 
on a few of the short, internal (Ger- 
many) runs for the winter. Old Faith- 
ful, the Ju-52, is still carrying the 
majority of DLH’s traffic in Europe. 
Actually, it isn't a bad machine from 
a passenger standpoint — a bit noisy 
by modern standards, but not at all 
uncomfortable once one becomes ac- 
customed to the way the wings flap 
up and down in rough air. And from 
a pilot’s angle, it is probably one 
of the easiest handling machines in 
the world, and therefore probably one 
of the safest for blind and bad weather 

Several days later I had opportunity 
to inspect both the FW-200 and the 
Ju-90 at Tcmplehof. They arc very 
interesting machines, and quite up to 
the best modern transport practice all 
around. 

Incidentally, DLH is starting its 
first hostess service on the FW-200s. 
Several girls are in training and will 
form the nucleus of an extensive sys- 
tem. KLM's hostess system was new 
when I was here two years ago, but 
has been continued, and is flourishing. 


Inside KLM's magnificent overhaul station at Schiphol. Except lor markings on 
maintenance shops in the United States. 


The new Temptehoi is a part of a great construction program for the improvement 
of the city of Berlin. The buildings shown in the model above are partially com- 
pleted. The curved canopy under which the largest airplanes can be run for loading, 
storage, or servicing, is over 4,000 ft. from end to end. Dotted lines' on map on 
opposite page indicate boundaries of present Templehof field. 
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Monday (November 14) was spent 
largely in our Embassy and in the 
Air Ministry, arranging a program 
for the week. Unfortunately, Dr. 
Baeumker of the Lilcnthal Gesellschaft 
(who had forwarded to me in London 
a very cordial invitation to visit the 
German aircraft industry) had had 
some difficulty with his eyes following 
the strain of the September meetings, 
and had gone to Sicily for a rest. Dr. 
Klcbs of the Foreign Attache group, 
and Dr. Schwenke, one of Dr. Baeum- 
ker’s assistants, were most helpful, 
however, in making plans. Had lunch- 
eon that day in Berlin’s beautiful 
aviation club, Haus der Flieger, with 
Dr. Otto Merkel (well known to many 
of us in the States) and also met Mr. 
Walter Lutz and Mr. H. M. Bongers 
of Lufthansa and a number of other 
people prominent in German aviation. 

The following day was really the 
highpoint of the visit in Germany, for 
it was spent in til new Hcinkcl plant 
at Oranienburg. I shall want to go 
into detail later about this plant, for 
it would provide material for many 
articles in itself. Suffice to say, it is 
probably the finest and best equipped 
of any aircraft factory in the world 
today. It was built from scratch about 
a year and a half ago to really produce 
airplanes — and it certainty can, and 
does. It is now entirely on Heinkel 


111 bombers with Jumo 211 direct in- 
jection engines. 

I was accompanied on the Oranien- 
burg trip (in an Air Ministry car) by 
Dr. Sommers of the Ministry. At the 
plant we were received by Mr. O. M. 
von Pannowitz and several assistants 
and given every opportunity to inspect 
all the facilities, including the cooper- 
ative villages and farms which have 
been built for the workers, and the 
Luftschutz (Air Raid Precautions) 
arrangements, which are far and away 
the most complete and elaborate that 
I have seen anywhere. 

Since Wednesday was a holiday and 
factory visits were impossible I spent 
a part of it inspecting the new Temple- 
hof with Mr. Ludwig of Lufthansa. 
There again is another long story in 
itself. We have all seen photographs 
and models of the new field and its 
buildings, but they don’t even begin 
to prepare you for the thing "in the 
flesh.” It simply takes your breath 
away in its concept and execution. It 
seemed to me that you could put the 
whole of New York’s Grand Central 
Station inside the main passenger 
waiting room at Templehof and still 
have room to do considerable rattling 
about. And the field itself is just about 
three times the size of the present area 
used for landings. Actually, the place 
is far from complete. It will take about 


one more year to finish the job. Con- 
struction is at least six months behind 
schedule because the men who worked 
on it were pulled off last spring to 
go to work on the western fortifica- 
tions — the so-called Siegfried Line. 
They are only now beginning to filter 
back to their normal occupations. 

On Thursday I revisited the Hcn- 
schel plant at Schonefeldt. When I 
was there in 1936 the plant was on 
Ju-86s with Jumo 205 diesels. It is 
now turning out Dornier DO-17s 
under license. I had received permis- 
sion to go down to Friederichshavcn 
to see the Dornier plant, but found 
that there was no connecting air serv- 
ice in the winter time, and the trip by 
rail was too long to be fitted into the 
short time available. Had to be con- 
tent, therefore, to see Dol7s coming 
out at Henschel’s. As at Oranien- 
burg, the plant was under no pressure 
for production. It was full of ma- 
chines, but operating only on one 
8-hour shift. I went out with Dr. Ti- 
lenius of the Air Ministry and was 
entertained by Mr. von Winterfeldt 
(whom I had met in ’36) and by one 
of his assistants, Mr. Roelikce. 

Friday was a busy day in and about 
Berlin. First went to pay my respects 
to Direcktor von Gablenz of Luft- 
hansa in his new office high up in the 
{.Turn to page 73) 
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Every returning observer of Europe's kaleidoscopic 
aviation scene has his own ideas of relative air 
strength. This table and the supporting article repre- 
sent the author's estimate of the state of affairs as 
he saw it in November and December. 1938. 


BOX SCORE 

An Appraisal of European Air Power 


By S. Paul Johnston 


I N 1936, after an extensive survey of the aviation situation 
in Europe, I came back to the United States tremen- 
dously impressed by what I had seen, as readers of 
"Europe Re-Arms in the Air” (Aviation, Jan. 1937, p. 
28) will recall. Today, having just returned from a simi- 
lar survey which covered all of the same ground and 
included some new territory. I am still more impressed. 

Not that progress in military aircraft building has yet 
come up to levels predicted in the 1937 article. Obviously, 
I was a bit over-sold on the productive capacities of 
several countries, notably England and France. British 
production is only now beginning to reach the level that I 
had thought possible by the end of 1937, and the French 
position has grown increasingly worse during this period 
of transition from private to governmental control of her 
producing plants. 

Germany has had, I believe, the productive capacity 
available to meet the figures predicted for her for 1937 and 
1938. It would have been foolish, however, for a country 
in her economically strained position to plunge blindly 
ahead on an unrestricted building program. By keeping 
well posted on the trend of events in British, French and 
Russian aviation, Germany has obviously been regulating 
her output to maintain a comfortable lead over the neigh- 
boring nations. 

Accurate figures are, of course, lacking, but conservative 
estimates of the production of military aircraft in France 
and England as compared with Germany and Italy for the 
latter part of 1938, may be lined up as follows: Germany 
between 400 and 500 per month; Italy, about 200 per 
month ; England, close to 200 per month ; France, about 
75 per month. 

There can be little doubt but that Germany today holds 
the balance of air power in Europe. Russia’s position is, 
of course, a complete enigma. Two years ago I esti- 
mated that the U. S. S. R. was the No. 1 air power of the 
world, but it now seems very likely that it has been con- 
siderably over-rated in effectiveness, if not in numbers. 
It seems probable at present that Germany and Italy 
together might outweigh by a substantial margin the com- 
bined air power of England. France and Russia. 

Air power i3 not measurable in terms of production or 
of machines on hand. One must take into account many 
complicated elements including aircraft on hand and in 
reserve, pilot and mechanical personnel, quality of men and 
machines, production rates, productive capacity, and over- 
all morale both of the organized air forces and of the pro- 
ducing industry behind them. Many of these elements arc 
not subject to exact analysis nor are the basic figures avail- 
able for accurate computation. The best that can be done 
under the circumstances is to make estimates based on 
whatever facts are observable. Such estimates, therefore, 
can he only an expression of individual opinion. On that 



basis, then, is offered an accompanying score-sheet for the 
major European powers (in index numbers on ait overall 
scale of ten). 

Consider the current production situation in the several 
European countries. 

Certainly, Germany seems already to be past the "pres- 
sure” stage for production, both of planes and of pilots. 
Her vast manufacturing and training programs arc now roll- 
ing along smoothly. out-producing the rest of the world with 
little effort. In the factories I saw this year, one 8-lir. 
shift per day seems to be the normal working period. 
Holidays seem to be observed by complete shutdowns. For 
example, November 16 was Bliss mid Bel Tag, an ancient 
religious holiday, and I found that I could get no permis- 
sions to visit factories that day because they were all 
closed. This offered quite a contrast to conditions in 
England as I saw them, where many factories were 
operating full out on a three shift per 24-hr. basis. 

Germany now has a group of the largest and best 
equipped aircraft manufacturing plants in the world. 
Estimates of the total personnel engaged in aircraft and 
engine manufacture range from 150.000 to 200,000; this, 
to stack up with the 36-40,000 people engaged in similar 
pursuits in the United States. In 1936 I had visited the 
extensive Heinkel design and manufacturing plant in the 
north of Germany at Rostock, the huge Junkers airplane 
and engine works at Dessau, and the then newest produc- 
tion factory, the Henschcl plant at Schonefeld, near Berlin. 
This year I received permission to visit (among others) 
both the new Heinkel plant at Oranienburg and tile main 
Dornier works at Friedrichshaven. Circumstances made 
it impossible to reach the latter, however, in the time avail- 
able, so I revisited Henschcl where the Dornier DO-17 
bombers are in production under license. 

To describe the new Heinkel plant at Oranienburg would 
take more space than is available here. It is a whole story 
in itself. Suffice to say that it is very likely the best 
equipped and the most efficiently operated aircraft pro- 
ducing plant in the world. Its various departments are 
housed separately in brick, steel and glass buildings, each 
well camouflaged, each provided with elaborate Luft-schutz 
(air raid) shelters and equipment. The several manufac- 
turing units arc scattered over a large area of ground to 
minimize bomb damage. The entire plant was built in 
less than a year and went into production about May, 1938. 
When I saw it late in November, it was turning out nothing 
but Heinkel 111 bombers, fitted with two Junkers Jumo 
211 fuel-injection type 12-cylinder, inverted-Vee, liquid- 
cooled engines. At a guess, on one 8-lir. shift per day. 
and operating without pressure, it was probably turning 
out 10 to 12 machines per week. By turning on the heat 
it is not unreasonable that Oranienburg might be able to 

And although Oranienburg is probably one of the largest 
and best factories in Germany, it is only one of a group of 
large producing plants, among them Messerschmitt, Dor- 
nier, Focke-Wulf, Junkers, Henschcl, Arado, etc., not to 
mention the numerous other secondary plants scattered 
about the country in active production on the designs of 
the major manufacturers. Estimates indicate that Ger- 
many turned out between 4 and 5 thousand machines in 
the calendar year 1937. close to 6,000 in the calendar year 
1938. and. by the beginning of 1940, should be producing at 
an annual rate of some 8,000 units of all types. 

Conditions in England arc quite different. After almost 
three years of intensive effort and expenditure of vast 
sums of money on the development of an aircraft industry 
and its shadow, the British are only now on the verge of 
something like quantity production of aircraft. Judging 


Britain's Bristol Blenheims 


from what I had seen in 1936, 1 had expected the British 
position to be much better than I found it in the Fall of 
1938. True, large quantity orders were on the books. 
Rumor held that some 800 Hawker Hurricanes and 1,400 
Spitfires (Vickers) were on order, and during the parlia- 
mentary debate following the September crisis, Sir Kings- 
ley Wood announced that the standing orders for fighting 
ships of this type had been materially increased. Remem- 
bering that both the Spitfire and the Hurricane had been 
designed in 1935 and were flown in prototype early in 1936, 
the fact that very few Hurricanes (probably under 200 
altogether) and (up to the end of November at least) 
practically no Spitfires had been delivered to squadrons is 
indicative of the general state of affairs in England today. 

Probably the highest output of a service type machine 
is in the Bristol Blenheim of which between 1,000 and 
1,500 are said to be on order. Blenheims appeared to be 
in active production in the Bristol factory in November 
1936, but few of them are supposed to have reached service 
squadrons until mid-summer, 1937. Estimates indicate 





that fewer than 400 of them have 
actually been delivered. The big Bris- 
tol works at Filton are now turning 
them out at a rate that must be close 
to 10 a week, and the new Roots 
"Shadow” plant at Speake is reported 
to be just on the verge of real pro- 
duction. No accurate estimates are 
available of its capacity, but it is said 
to have a potential output of better 
than double the capacity of the parent 
Bristol plant. 

Next most important machine in the 
current British production picture is 
the Fairey Battle. The basic design 
for this machine dates from early 1936 
and it was actually in production at 
the Stockport plant in the late Fall of 
1936. Stockport is still on production 
of Battles. Although definite figures 
are lacking, I would guess that they 
are coming out of the plant at the rate 
of close to two per working day. 

But the center of gravity of Battle 
production is shortly to shift to the 
huge new Austin "shadow” factory at 
Longbridge near Birmingham. Com- 
pleted less than a year ago, the Austin 
factory is one of the largest and finest 
airplane producing plants in Great 
Britain and stacks up with anything 
else of its kind in the world. It was 
designed from scratch for mass pro- 
duction of military airplanes. It was 
laid out and tooled up on the basis of 
the prior Stockport experience. Up 
to mid-November of this year actual 
production has been disappointing. 
But the troubles which might have 
been expected in the starting of such 
a large project are now being ironed 
out and I would guess that by mid- 
year Fairey Battles should be rolling 


out of the back door of the Austin 
plant at the rate of 15 or 20 per week. 

Handly-Page, of course, has always 
been one of Britain’s big producers. 
In the early part of 1937, H. P. pro- 
duced a heavy bomber for the Air 
Force, the Harrow, of which 100 were 
built in a period of about nine months. 
Under development at that same time 
was a very fast bomber of somewhat 
unusual design, the Hampden. In 
fact, I saw the prototype and the early 
production models in November 1936. 
At the present time a smoothed-up 
version is in very active production 
at the Cricklewood plant. Obviously 
a great deal of attention has been paid 
to production methods and they scent 
to be rolling smoothly through the 
plant (at a guess) at a rate of about 
one machine per day. 


Geodetic construction was vindi- 
cated in the eyes of its protagonists 
by the very good show put up by the 
three Wellesleys on the flight to Aus- 
tralia in November. The Wellesley 
is not, however, still in active produc- 
tion, as the Vickers plant at Wey- 
bridge has shifted over to the larger 
twin-engined Wellington bomber. No 
place here to discuss the relative mer- 
its of geodetic vs. monocoque (or 
other) forms of construction, but I 
was impressed by the degree to which 
the complicated-looking geodetic struc- 
tures had been simplified for produc- 
tion. With a relatively small invest- 
ment in cleverly designed forming 
rolls and quite simple jigs, even in the 
hands of relatively unskilled labor it 
seems quite possible to produce rea- 
sonable quantities of geodetic ma- 



ltose of some of 
the other larger British plants, but it 
seems very likely that by the year’s 
end three or four Wellingtons per 
week were being turned over to air 
force squadrons. 

Very “hush-hush” are rumors of 
the development of a series of large 
four-engine bombers by Handly-Page 
and by Fairey. These machines would 
probably be in the same category as 
our YB-17 “flying fortresses.” prob- 
ably powered with Rolls-Royce en- 
gines. Completely unconfirmable ru- 
mors had it that some 350 machines 
of such a type were on order. For 
whatever it may be worth as an indi- 
cation, however, Fairey had on display 
at the Paris Show (and on test in the 
new wind tunnel at Hayes), a model 





A Bristol Sleeve-valvo engine 


of a large four-engine machine very 
similar in outline to our Douglas 
DC-4, and allegedly a transport type. 
It is a fairly safe bet, however, that 
under present conditions, such a prod- 
uct would have been brought into the 
world first as a military type from 
which a transport modification had 
been derived later. We will watch 
for future announcements with con- 
siderable interest. 

There is quite a scattering of other 
types of machine in active production 
for the R.A.F. at other plants through- 
out England at the present time. These 
would include the Avro Ansons, the 
Airspeed Oxfords and Envoys, the 
Armstrong Whitworth bombers and 
transports, the Boulton and Pauls, 
the Blackburns, the Gloucesters, the 
Westlands. etc., and such types for the 
fleet air arm as the Blackburn and the 
Short boats, the Fairey Swordfish, etc. 


Adding up what scattered information 
is available on these types, it seems 
likely that the R.A.F. is getting de- 
liveries at between 10 and 15 per week 
for the lot. 

Adding everything together and 
making due allowances, it is not un- 
likely that the total production of 
British military aircraft toward the 
latter part of 1938, was approaching 
65 to 70 units per week, or a rate of 
somewhere between 3,000 and 3,500 
machines per year. Actually, the pro- 
duction for the calendar year 1938 did 
not reach any such level, but probably 
totaled somewhere in the neighbor- 
hood of 1,800 units. The situation is 
now on the point of changing very 
rapidly for the better, however, as the 
big "shadow” factories are just on the 
verge of going into real production. 
It is reasonable to expect that the rate 
of production in England will con- 
tinue to increase from the estimated 
rate of 3,500 planes per year as of the 
beginning of 1939 to a rate approach- 
ing 5,000 planes per year by January 
1, 1940. 

The engine situation in Great Brit- 
ain seems to be in better shape than 
the airplane picture. As might have 
been expected, the "shadow” scheme 
of production seems to have worked 
better in engine manufacture than in 
airplane manufacture. For the most 
part, British military airplanes are 
powered with Bristol air cooled ra- 
dials (Pegasus, Mercury, Perseus, or 
Hercules, the latter two being sleeve- 
valve types) and the vee type, liquid- 
cooled Rolls-Royce. In 1936 I had 
seen the original Bristol engine plant 
at Filton and this time saw not only 
the original plant again but also the 
(Turn to page SO) 






An American Looks at the 



The President 


France opens the Show 


F rom a layman’s point of view 
the XVIth Salon de l'Avialion 
was a brilliant success, but for the 
technician, looking for new revelations 
in aerodynamics or structural design, 
it was disappointing. Actually there 
should have been little reason to ex- 
pect otherwise, for it was scarcely 
reasonable, in the face of the events 
of the preceding two months, that the 
governments of Europe would send to 
Paris anything revealing in the way 
of their latest aerial weapons. 

Except, possibly, for France. On 
her home grounds, and possibly try- 
ing to prove to the world that her 
position in aviation was not nearly as 
bad as most of us believe it to be. the 
Air Ministry threw into the Show a 
large collection of new machines — 
so new in fact that several of them 
seemed practically constructed on the 
spot. Most of them were obviously 
prototypes ranging through the whole 
list, from the big four-engined Bloch 
162 bomber, to the single-engine 
single-seat fighter, Arsenal 30. The 


SALON de l’AVIATION 


Random pick-ups from the editor's notebook on the Paris Show of 1938 


latter was probably the most inter- 
esting machine of the lot, but was 
hung up so high in the roof of the 
building as to be completely out of 

Other striking French machines in- 
cluded the Potez twin-engined bomber 
(whose prototype appeared in the 
1936 show) ; a large twin-engined 
bomber of very clean lines, the Leo 
45 ; Hanriot’s new 232 twin-engined 
fighter (prototype seen in 1936) ; the 
Loire 130 single-seater; and the four- 
engined Potez 662 transport. Farman 
had a huge machine on view, a four- 
engined, (twin tandem) transport or 
bomber, notable only for its size, long 
since outmoded from a design stand- 

If it was the French intention to 
impress the world, the arrangement of 
the French exhibit defeated its pur- 
pose to a certain extent, for the cen- 
tral section of the Grand Palais had 


been so completely filled with ma- 
chines that it was difficult to get 
anything but an impression of a vast 
confusion of wings and wheels and 
propellers. By omitting some of the 
older models, which tended to make 
the whole exhibit somewhat out of 
date anyway, the really new stuff 
might have looked more impressive. 

There was plenty of space around 
exhibits of other nations, however, 
for most of them (except for the 
Poles) sent only one machine of not 
too recent vintage, plus some models 
to illustrate more current production. 

The German display was typical. 
In the center, suspended at a level 
which made detailed examination dif- 
ficult, was a production model of the 
Dornier DO 17 bomber. Surround- 
ing it, and, on the whole, well dis- 
played. were large-scale models of 
such machines as the Junkers Ju 90, 
the Henschcl 124 observation, the 



Focke-Achgelis heliocopter, etc. But 
not a sign of the Heinkel 111, the 
Mcsserschmidt fighter, or any of the 
newer equipment known to be in pro- 
duction. In their engine exhibit also 
a few of the standard older models, 
the big Mercedes-Benz diesel for air- 
ships of 900 to 1,200 hp., Hirtli and 
Argus engines in the medium hp. 
range (400 and 500) and a couple 
of the newer inverted liquid-cooled 
motors, the Mercedes-Benz 950 hp. 
and the Junkers Jumo 211 of 1.200 
hp. Significant, however, was the fact 
that both the Benz and Junkers en- 
gines were fitted with carburetors, 
whereas all the current production 
models seen going into aircraft in Ger- 
many were of the direct injection 
types. In other words, with little ex- 
ception, there was nothing in the Ger- 
man exhibit that could not have been 
shown in the Salon of 1936 had Ger- 
many chosen to take part then. 

And the same is true of the exhibits 
of the other major powers (Italy and 
Soviet Russia were completely miss- 
ing). England, for example, displayed 
the same Rolls Royce Merlins (with 
some mechanical modifications, includ- 
ing a two-stage supercharger on one 
model, and with somewhat higher 
ratings) that were on display in 1936. 
Bristol Mercury and Pegasus, and the 
sleeve valve Perseus and Hercules 
were shown again. The Blenheim 
bomber was basically the same ma- 
chine of two years ago except with a 
revised nose shape which had boosted 
the speed from the original 279 to 
about 295 m.p.h. And England could 
have displayed both the Spitfire and 
the Hurricane in 1936 in substantially 
the same form as they appeared this 
year in the Air Ministry's exhibit. 

Two Dutchmen had been the great 
radicals in the 1936 show, Koolhoven 
with his tricky engine-aft-twin-props- 
forward monoplane fighter (shortly 
thereafter abandoned) : and Fokkcr. 
with the unconventional G-2 multi- 
gun fighter (which survived (light 
tests following the 1936 show, and 
is now in active production for the 
Dutch government in substantially its 
original form). By 193R Koolhoven 

channels with a conventional type 
single engine single-seater fighter, the 
FK 58; but the irrepressible Tony 
had gone off in a new direction with 
(Turn to page S3) 


Bight: The pilot of Fokker's new fightei 
is surrounded with engines and armor. 








P lenty of old time seaplane pilots 
will swap stories dating back to 
war days and before, about bow so- 
and-so put his HS boat down on a corn 
field or his N9 seaplane on the beach. 
For that matter the Wright Brothers 
always landed on skids — which might 
just as well have been pontoons — until 
they indulged in the luxury of adding 
a pair of wheels ! Although old as an 
idea, it was not until very recently 
that any reliable first hand experi- 
ence became available on exactly what 
it was like and how best it should be 
accomplished when the need arose. 
And 1 might add that until Mike 
Murphy put on his show at the Cleve- 
land races, it is doubtful if there was 
one average pilot out of a hundred 
who really believed lie could safely 
get away with it himself in an 
emergency! 

It has become more and more evi- 
dent for sometime past that more 
should be known about it. Consider, 
for instance, the fellow taking off 
from a small pond who loses his motor 
at 300 ft. If he knew he could land 
straight ahead in a field without hurt- 
ing himself or his ship, he would 
never make that desperate attempt to 
get back to the water. And plenty 
of serious crashes have occurred from 
that set up. Furthermore, if he knew 
still more about it he might be able 
to swerve a bit, right or left, and 
pick the most suitable ground for the 
keels of his floats. Another example 
is the fellow who chooses the water 
instead of a field in the event of a 
forced landing along the shore of a 
lake, which a sudden storm has 
whipped into nasty surf. There are 
plenty of similar cases. 

The subject first assumed serious 
proportions about a year ago when 
the new Civil Air Regulations were 
originally published. Among other 
things the early printings contained 
several paragraphs which said almost 
in so many words that seaplanes 
couldn’t land safely on land. Natu- 
rally, with a long standing seaplane 
background of at least first class gossip 
exactly to the contrary, it was discon- 
certing to read it. Before going fur- 
ther, however, it should be added that 
the briefest kind of a survey brought 
out sufficient evidence to permit a fair 
minded board to immediately revise 



Seaplanes 

ON LAND 


By George B. Post 
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those particular regulations 1 But it 
started a more thorough study, as 
referred to briefly below, which should 
prove of interest to all those who fly 
on the water. 

Step number one in the study was 
to send out a questionnaire to a se- 
lected list of well known and experi- 
enced seaplane operators all over the 
world, asking for first hand experi- 
ence and details of land landings with 
seaplanes. Here are a few experiences. 

From Ottawa, the Director of Can- 
ada’s Civil Air Operations described 
a forced landing in a hay field. Pilot 
H. P. Ayres of Bellanca Seaplane CF- 
AEC reported, that the landing was 
occasioned by total engine failure due 
to a broken push rod, and was accom- 
plished by landing slightly faster than 
normal with the tail a trifle high. The 
plane skidded along from the point 
where the keels first touched the 
ground for about 30 yards and then 
stopped with the keels about 7 in. 
below the field level. The plane was 
light, that is, there was no load what- 
ever in the cabin and yet the tendency 
to nose over was very slight. The 
floats did not suffer the slightest injury 
from this landing and everything else 
appeared to be normal 1 

A closer neighbor, George Edwards, 
landed deliberately on a runway at the 
Flushing Airport in an Aeronca C-3. 
He picked an area of the airport with 
a trifle more care than he would have 
used when landing with wheels and 
leveled off in a conventional manner, 
though a trifle lower. Then keeping 
the pontoons parallel to the ground, 
not three point, he allowed the ship 
to settle flat on the keels of the floats 
to the ground. The landing was 
smooth on contact, and there was no 
more noticeable deceleration of the 
ship as the full weight of the ship was 
transferred from the wings to the 
floats, than would be noticed taxiing 
up a dry seaplane ramp. Upon meas- 
uring the keel marks on the ground 
after landing, the distance measured 
43 feet. And the floats showed no 
damage whatever, except in a few 
places where the paint scratched off. 
There was no tendency of the ship to 
rock on end or to tip, as one might 
expect. Probably because the floats 
are far out in front of the c.g. 

From Pacific Alaska Airways, in 
Fairbanks, Alaska, came the following 
comment, “Referring to your circular 
letter dated March 15, concerning 
landings on the ground with Edo 
floats, we can offer the following 
incident. 

On October 2, 1934 a Fairchild 71, 
NC-142-H completed a delayed ferry 


trip from Seattle, Washington to Fair- 
banks, Alaska, on pontoons. The 
river here was running ice so that 
it was impossible to land and the 
plane was landed on the lake nearby, 
which was still open. All excessive 
weight was removed and the plane 
was then flown from the lake to the 
Fairbanks Airport where it was landed 
on floats on the bare ground with no 
damage whatever, and without even 
denting the floats. The ground was 
frozen hard and was reasonably 
smooth but without any snow at all. 
The pilot was S. E. Robbins.” 

In Norway Wideroe’s Flyveselskap 
has carried out successful landings on 
ice with Taylor Cub and Waco F 
planes on floats. The landings were 
effected without undue strain on the 
gear, and starts on ice with even 
heavier types of planes have success- 
fully been made. 

W. E. Dunkle of Anchorage, 
Alaska, does a lot of float flying and 
considers it the safest type of flying 
with the possible exception of skiis. 
He has flown many hundreds of hours 
on floats and never worries about a 
forced landing. He had one crack-up 
on floats due to water in the gas cut- 
ting the motor out at 100 feet eleva- 
tion just after clearing the shore of 
a small lake. Unfortunately, the lake 
was surrounded by small spruce timber 
— up to thirty feet high — and these 
knocked the plane down before he 
could place the floats on the ground 
proper. This ruined the wings and 
washed out the floats completely but 
it took the force of the crash and 
the fuselage was not injured and he 
was not even jarred. He lands fre- 
quently on small lakes on the duck 
flats, and if he happens to run over 
the shore in taking off he keeps right 
on through the grass and mud until 
the ship takes off. Mud has been 
found to be as good as water for 
these operations. 


If the engine in your seaplane 
cuts out on the take-off, don't 
make a desperate effort to get 
back into the water. If there is 
any kind of a field ahead you 
can probably land without dam- 
age to yourself or your ship. A 
veteran seaplane pilot recounts 
the experiences of others who 
have done it and walked away 
with neither doctors' nor repair 
bills. 


Cordova Air Service, Inc., also of 
Alaska, reported on a crack-up at Icy 
Bay. This pontoon landing would 
have been impossible to accomplish 
with a wheel plane but the floats took 
the shock, slowed the ship enough to 
save it and there would have been 
very little damage if one wing had 
not hooked a tree. Not a soul was 
put out of his seat The ship hit the 
timber at a speed of 115 m.p.h. and 
no one received even a scratch or 
bruise. The ship was salvaged as well 
as the pontoons. 

The consistency of the written rec- 
ord, reenforced by many long dis- 
cussions with George Edwards on the 
details of his deliberate runway land- 
ing, quite naturally brought the study 
to step number two, and several plans 
were soon being considered for the 
making of a series of deliberate land- 
ings under varying conditions and 
technique in order to establish the 
best way to do it. Mike Murphy and 
his "show” at the Air Races was 
chosen as the most practical solution 
for conducting these tests. It should 
be understood, however, that in spite 
of the spectacular nature of his much 
publicized capers, many days of care- 
ful test flying had preceded the per- 
formance at Cleveland, during the 
course of which some excellent data 
on just how it worked was collected. 

Mike’s ship was a 50 hp. Continental 
Cub on Edo 1140 floats, a combination, 
incidentally, which had only but very 
recently been licensed. Each float had 
an eighth inch steel rubbing strip 
fastened with countersunk machine 
screws to the bottom of its conven- 
tional dural keel. With this single 
exception the ship and float gear zvas 
absolutely standard in every way. It’s 
amusing, by the way, to learn how the 
first tests were made. 

Much talk and planning had natu- 
rally preceded the actual flying, and 
most of it quite obviously centered 
about getting the ship into the air in 
the absence of suitable water. Strips 
of greased canvas was one of the 
suggestions, and another was the auto- 
mobile towing method used for glid- 
ers, and not a bad idea in an emerg- 
ency, for low powered seaplanes, if 
certain precautions were taken. Mike 
finally decided, however, to fall back 
on an automobile truck as the easiest 
solution, since it had already been 
so successfully used in one of his land 
plane take-off stunts the year before. 

The truck launching plan worked 
perfectly and Mike made his first 
landing on the turf of the airport 
at Findlay, Ohio, without incident. 
While waiting for the truck to drive 
(Turn to page 84) 
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Catapult Car 

The second of two articles on assisted take-off 

By Captain Holden C. Richardson 


T he process of launching air- 
planes by means of a catapult 
requires that work be done in a very 
short interval, in consequence of which 
high power is involved. This power 
is principally expended in energizing 
all those parts set into motion in order 
to bring the airplane up to launching 
speed. A minor portion of the work 
overcomes friction, and a very minor 
portion overcomes the air resistance of 
the catapult parts. 

The excess of propeller thrust over 
that required to overcome the com- 
bined induced drag and profile drag 
of the wing and the parasite drag of 
the airplane assists the catapult engine 
in doing the work required. Actually 
this assistance is of minor importance. 
The “reserve thrust" of the propeller 
is at its maximum at the start at which 
time it equals the "standing thrust," 
But as the speed increases this de- 
creases in amount even though the 
propeller efficiency increases rapidly. 
In addition the combined induced drag 
and profile drag of the wing and the 
parasite drag of the airplane increases 
with the square of the speed, until 
equal to that of the airplane at the 
chosen launching speed and attitude. 

Theoretically it would be desirable 
to maintain the accelerating force at a 
constant value throughout the accele- 
rated portion of the run, for this 
would require the least possible force 
to be transferred to the airplane struc- 
ture and reduce the reinforcement and 
weight required to he added to the 
airplane. 

Practically it is difficult to attain a 
constant force throughout the working 
stroke for a number of reasons some 
of which vary with the type of engine 
employed- The flywheel type of en- 
gine can be designed to give a close 
approximation to constancy. Pres- 
sure types such as air. hydraulic, air- 
hydraulic, and the powder types all 
involve a drop in pressure due to the 
increased flow required as the velocity 
increases and except to some forms of 
hydraulic types a drop in pressure in 
the reservoir. In general, some form 
of metering becomes necessary. The 
rapid reduction of reserve thrust re- 
quires compensation if constancy is to 
be closely approximated. 

It is undesirable to instantly apply 
the full force of the catapult engine 
at the start of the stroke, while on 
the other hand it is necessary to apply 
a force in excess of the standing thrust 
to eliminate whip in the towline and 
any possible over-running of the tow- 
line before the catapult gets into action. 
For this reason it is desirable to allot 
a small portion of the initial travel 


of the catapult car to building up the 
force comparatively gradually. It is 
also desirable to allot a small portion 
to the end of the stroke to the reduc- 
tion of the propelling force of the 
catapult to zero at the instant the air- 
plane is released. Both of these fact- 
ors add to the length of the working 
stroke and reduce the effective force 
below the maximum. The net effect 
of these factors is a necessary depart- 
ure from the ideal with the result 
in general that, upon release of the 
car. the force as the car starts from a 
minimum well in excess of the stand- 
ing thrust and rises rapidly to a maxi- 
mum but this maximum is not sus- 
tained. It then falls away steadily 
toward the end of the run where it 
rapidly fades to that of the propeller 
thrust alone, or in other words the 
catapult thrust falls to zero at the 
instant the airplane is released. 

At the instant of release the neces- 
sary energy has been delivered to the 
airplane which then continues to ac- 
celerate under the influence of the 
reserve thrust of the propeller. At 
the same instant the catapult engine 
has ended its working stroke. But 
the piston, piston-rod and crosshead 
with the crosshead sheaves, the tow- 
line, the fixed sheaves and the cata- 
pult car all contain energy which must 
be absorbed in bringing these parts to 
rest, and this can not he done in- 
stantly. Since the space allotted for 
this purpose is small, the force re- 
quired to bring these members to rest 
is high, and approximately the direct 
ratio of the working stroke to the 
decelerating stroke. The car and a 
portion of the towline are moving at 
the launching velocity. The piston, 
piston-rod, crosshead, and crosshead 


sheaves are moving at a traction of 
the launching velocity. Portions of 
the towline are moving at stepped 
down velocity and in addition the 
sheaves are rotating at stepped down 
velocity. The summation of these 
energies represents the major portion 
of the work done by the catapult 
engine, and because of the short stroke 
allotted to dispose of this energy the 
means to be used require a design 
of importance at least equal to that 
of the launching means. In fact the 
problem closely resembles that of ab- 
sorbing the recoil of a main battery 
gun and one method frequently used 
employes that means. But there is a 
difference in the additional problem of 
absorbing the energy of the "blow” 
involved as the car contacts the buffer 
at launching speed and sets the arrest- 
ing cylinders to work. In the case of 
the gun these buffers are attached to 
the gun yoke and start their work as 
soon as the gun starts its recoil, but 
in the case of the catapult the buffers 
arc at rest until the car makes contact. 
The result is the same as if the recoil 
piston and rod and the fluid set in 
motion on contact were to strike a 
blow at launching velocity to a sta- 
tionary car. One method of solving 
this is to put a buffer on the buffer. 
In the earlier applications of the cata- 
pult the "blow” was avoided by the 
use of knife plates fixed to the car 
entering between stationary friction 
plates under high initial pneumatic 
pressure. This method resembled that 
used during the Civil War to absorb 
the recoil of main battery guns. 

While it is desirable to launch the 
airplane in the attitude for obtaining 
full lift at launching speed, it is not 
essential that this requirement he met. 



ent parts with the proper degree of 
precision and in a trustworthy manner. 

The principal use of catapults to 
date has been in operation from 
aboard naval or merchant ships. 
Generally the type of catapult used 
provides a turntable mounting. With 
such installations it is usually possible 
to arrange to launch the airplane 
directly or nearly into the wind by 
changing the heading of the ship, and 
if the turntable is available by train- 
ing the catapult. Due to weather 
conditions or conditions of the sea 
this is not always practicable, par- 
ticularly if there is a ground swell 
from an unfavorable direction which 
would cause the ship to roll. How- 
ever it is not essential that the air- 
plane be launched directly into the 
wind and a cross wind is not as detri- 
mental as might appear on first 
thought. It does make provision 
against lateral rolling of the airplane 
on the catapult car during the power 

If at the time of launching the wind 
is from forward relative to the air- 
plane, the resultant wind resolves it- 
self into an increase of air-speed over 
that of the catapult launching speed 
which produces an excess of lift at the 
time the airplane is released. Until 
then the cross wind can have no effect 
and in the short interval of flight 
while the plane is clearing the car it 
can produce no appreciable change in 
the path of the airplane. But as 
soon as the airplane is released from 
the car it is under the pilot's control 
and it is only necessary to combat a 
temporary “skidding" condition. 
When practicable it is of course 
preferable to train the catapult into 
the resultant wind. For shore based 
catapults the turntable type is very 
desirable, permitting all launchings 
to be made directly into the wind. 

Specific types of catapults and 
specific types of airplanes require par- 
ticular forms of construction. The 
forces involved and the distribution of 
the work therefore depend on many 
variables. The attempt has been made 
to indicate the nature of the forces 
to be encountered, and by way of illus- 
tration the air type catapult, using an 
air cylinder with a bank of reservoir 
cylinders, and provided with a piston, 
piston-rod and crosshead, crosshead 
sheaves, fixed sheaves, guide sheaves 
and a multiple wire rope purchase 
towing a combined launching car and 
cradle riding on slippers on a pair 
of guide rails has been the basis of 
discussion. These have sufficed to 
indicate the principal factors affect- 
ing design for a given performance. 


To meet it may require a wing setting 
which would involve an awkward and 
inefficient nose down attitude of the 
plane at cruising speed with a forward 
slope of the decks and passages which 
would be uncomfortable for the crew 
and passengers. But on the other 
hand if the wing setting is not 
changed the conformation and disposi- 
tion of the fuselage or hull may be 
such that folding frames separating 
the car from the plane will be re- 
quired, and these may take on ungainly- 
proportions in providing necessary 
clearance at the instant the plane is 
released and while it passes on over 
the car which is coming to rest 

If tumbling frames arc used, means 
are required to bring them to rest in 
the folded position without rebound. 
Hinged friction plates are satisfactory 
for this purpose. 

However, in practice, it is found 
that if the launching speed exceeds the 
minimum flight speed, even though the 
airplane is not fully airborne, at the 
attitude of launching, the trajectory of 
the nearly airborne craft is such that 
only a small clearance is necessary to 
avoid any possible contact, and this is 
particularly true if tumbling frames 

Besides this, under launching condi- 
tions. it is possible to depress the tail 
of the plane immediately after release, 
and still without danger of contact 
and thereby to obtain the few degrees 
increase in the angle of attack and the 
full lift required to avoid any appre- 
ciable settling. Or, without changing 
the incidence of the wings settling may 
be acceptable, and such settling in 
itself gains for the wings the neces- 
sary incidence without introducing the 
drag involved with up-elevator. 


A compromise as to the attitude of 
the airplane at release is therefore 
possible, which in a measure elimi- 
nates excessive wing setting and ex- 
cessive incidence of the airplane in its 
setting with reference to the car. 
This avoids a clumsy arrangement of 
the supporting means while insuring 
safe clearance in launching with ade- 
quate control of attitude the instant 
the plane is released. 

V iewed in the light of distance 
traveled the events of the launching 
present a very different appearance 
than when viewed in the light of the 
elapsed time. The short space in 
which the force increases from the 
time the car begins to move until the 
maximum force is exerted involves a 
relatively large proportion of the 
launching time, whereas the short dis- 
tance allotted to the cessation oi the 
catapult force just before the plane is 
released requires a very small pro- 
portion of the launching time. Like- 
wise the distance from the instant of 
the release of the plane until it is clear 
of the launching car is traveled at 
launching speed and the time interval 
is very small. Since the launching 
time is of the order of two to three 
seconds at the most, even a relatively 
large proportion of the launching in- 
terval is actually a very small portion 
of time. 

So much of the catapult force stores 
energy in parts which must be brought 
to rest after the airplane is released 
that it becomes of considerable inter- 
est to keep down the weights and 
velocities of the different parts of the 
catapult. The action is so rapid that 
automatic means must be relied on to 
control the functioning of the differ- 



Latest Douglas Transport has tricycle land- 
ing gear and is designed for short operations 
and frequent schedules 


XX Douglas DC-5 is a high wing 
monoplane with tricycle landing gear 
for short range operations with 16 
passengers. Ability to get in and out 
of small fields, low wing loading, and 
simplified maintenance are features of 
the design. In the tricycle landing 
gear all three wheels are retractable 
and the main wheels are sufficiently 
far behind the center of gravity that 
brakes may be fully applied on con- 
tact with the ground. The wing flaps 
are the same as those of the DC-4, 
permitting effective tail surface con- 
trol when lowered. 

Interchangeability of many parts 
with those of the DC-2 and DC-3 is 
an important consideration for opera- 
tors. Among the standardized struc- 
tural units are engine mounts, col- 
lector rings, control columns, rudder 
pedals, and pilot seats. 

Dictated partly by maintenance con- 
siderations the high wing arrange- 
ment allows an overhead control sys- 
tem with cables passing directly from 
the control station to the wing spar 
and then to the engines. This elimi- 
nates control pedestals and complicated 
collections of pulleys and fairleads. 
Cover plates in the cabin ceiling and 


on top of the fuselage provide easy 
access. Another feature contributing 
to simplified maintenance is the posi- 
tion of the ship on the ground. Quick 
access to the fuel system strainer bat- 
tery, radio, and other power plant 
parts is therefore possible. 

Engines nacelles are in the center 
section of the wing. The installation 
provides 15 in. fuselage clearance for 
the 11 ft. 6 in. full feathering pro- 
pellers. Engine mounts, controls, and 
certain installation parts forward of 
the firewall are interchangeable with 
those of the DC-3. Rubber shock 
mountings are used to absorb vibra- 
tion. Engines are Wright Cyclone 
F-62 or G-2 or the Pratt & Whitney 
Hornet 21E-2G. Two wing tanks 
carry 550 gal. of gasoline with cross 
feeding arrangements. The tanks are 
of oval design without baffles. 

Landing gear is of the single strut 
type used in the DC-4. Main wheels 
retract outward and up into the wing 
by hydraulic control. Simultaneously 
and also hydraulically the nose wheel 
retracts into a well in the fuselage but 
extends sufficiently to be useful in a 
belly landing. If the hydraulic sys- 
tem should fail, the landing gear is 
designed to drop by gravity and lock 


in extended position. Tread is 22 ft ; 
wheelbase, 19 ft.; main wheels, 15.00x 
16; nose wheel, 23 in., smooth con- 
tour. 20x10 air wheels are optional. 
Hydraulic brakes are standard. 

An all inetal, full cantilever mono- 
spar wing with fabric covered con- 
trol surfaces has been selected in the 
design. The entire wing is a torque- 
stiff structure and incorporates many 
improvements. Wing span is 78 ft.; 
wing area is 825 sq.ft. Wing load- 
ing is only 22.1 per sq.ft, which is 
almost 30 per cent less than other 
recent designs. 






structure but acts as a skid in case 
of landing with wheels up. Two truss 
frames encircle the cabin and tie into 
the wing structural members. The 
cross section of the fuselage is an ab- 
solute circle thus providing a very 
efficient aerodynamic shape and a high 
strength-weight ratio. Overall length 
is 60 ft. 2 in. 

Although the pilot's compartment 
follows the DC-3 in general arrange- 
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The Case for 

BUILT-IN SLOTS 


Col. Virginius E. Clark writes us on the subject 
of built-in slots — a singularly timely topic as 
designers make more and more use of highly 
tapered wings. 


W E had A chance recently to 
climb through the new Clark 
F-46A at the Newark Airport and to 
talk with Col. Clark about its unique 
fuselage construction — of a near- 
plastic substance known as Duramold. 
We have been promised a release of 
full construction details for an early 
issue. Meanwhile we have found equal 
interest in the reports that have 
reached us of the ship's excellent flying 
qualities. Col. Clark attributes them 
largely to the use of built-in slots. A 
few days after our visit, we were for- 
tunate enough to have him write us on 
the subject. The following are ex- 
cerpts from his letter — 

“I have incorporated this type of 
slot in the ‘43’ and in the ‘46’, both 
highly tapered, low-wing cantilever 
monoplanes, for the primary purpose 
of making it safe to get into and out 
of very small landing fields surrounded 
by obstacles. Without some device to 
accomplish the same purpose there is 
entirely too much danger of "going 
off on a wing" at slow air speeds, 
especially with highly tapered wings. 

"Perhaps a brief non-technical 
resume of the action of this type of 
slot would be interesting at this time. 

(1) The angle of attack of the portion 


of the wing affected by the slot — 
the region of the upper surface in rear 
of, and slightly inboard of, the slot — 
at which the maximum lift coefficient 
occurs is increased by about fourteen 
degrees. Thus the slot delays the stall- 
ing of the tip of the wing (the portion 
which otherwise stalls first on a highly 
tapered wing) and gives a favorable 
rolling moment due to roll at mean 
angles of attack of the wing as a 
whole much higher than that angle at 
which the portion of the wing inboard 
of the slot stalls. At very slow air 
speeds, when the lift of the inner por- 
tion of the wing is being reduced, the 
lift coefficient of the wing tip is in- 
creased with increase in angle of at- 
tack. Thus there is induced a righting 
moment in roll due to roll and the 
danger of "falling on a wing" with 
accompanying incipient autorotation is 

(2) Lateral control beyond the stall. 
At high angles of attack — beyond the 
stall of the wing as a whole — the lead- 
ing edge vane forces the air (the flow 
of which would otherwise be violently 
turbulent and reversed in direction) to 
flow smoothly from front to rear over 
the upper surface of the aileron. Thus 
the up-turned aileron is forced to give 


Among other advantages, the built-in slot 
markedly increases control beyond the 


favorable and effective rolling moment 
at very slow speeds, — when the wing 
inboard has passed the stall. 

(3) The effect is not only to increase 
the maximum lift coefficient near the 
tip of a highly tapered wing but also 
to increase the maximum lift co- 
efficient of the wing as a whole. The 
'46’, with N.A.C.A. 23 airfoil family 
and with balanced split flaps having 
.12 of the wing area, shows, in careful 
tests in flight away from ground in- 
fluence, a maximum lift coefficient of 
2.35. 

(4) Low aerodynamic drag. As com- 
pared to the Handley-Page, Leigh and 
other types, the aerodynamic drag of 
the airfoil as a whole is quite low. 
the reduction in speed of the ‘46', 
with slot open is negligible as com- 
pared with the condition of slots closed 
for test. The reason for this is obvious 
in that the sections of all three air- 
foils, including the original or circum- 
scribed profile, arc quite efficient. In 
the low lift region the flow of air is 
not disturbed by the slot to an ap- 
preciable extent. 

(5) Simplicity and reliability. Obvi- 
ous, as there are no moving parts. 

(6) Favorable yawing moments from 
displacement of the ailerons. With dif- 
ferential movement of 32 degrees and 
14 degrees, aileron turns are easy, 
smooth and regular, without displace- 
ment of the rudder, at all speeds. 
Aileron control forces are very light 
with no over-balance under any con- 
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Twin-engine Lightplane 


hand. Seating arrangement is side 
by side with two control wheels and a 
central throttle pedestal. The cabin is 
covered with a sliding hatch which 
may be opened in flight. A thirty gal- 
lon tank provides cruising range of 
400 miles. Performances based on 
flight tests conducted to date, and gen- 
eral specifications as released by the 
manufacturer, are as follows: 

Span 38 ft. 

Length 27 ft. 6 in. 

Height .-. 7 ft 

Landing gear tread 9 ft 

Wing area 216 sq.ft 

Wing loading 8 lb./sq.ft 

Power loading 17.S Ib./hp. 

Empty weight 1186 lb. 

Useful load 564 lb. 

Gross weight 1750 lb. 

Power.... two Continental A50-3 engines 

Fuel capacity 30 gal. 

Oil 4 gal. (two per engine) 

Propellers Sensenich 74 in. 

Performances : 

Maximum speed sea level 122 m.p.h. 

Cruising speed 108 m.p.h. 

Cruising range 400 miles, or 3 

hr. 45 min. (at 4 bal. per engine per hr.) 
Climb 800 


X ducted on a new two place twin- 
engine light cabin airplane powered 
with two Continental 50 hp. engines. 
The plane, developed by Sterling 
Edwards, of South San Francisco, 
Calif., is shortly to be placed on the 
market in the medium price range, 



probably for less than $5,000. The 
Edwards MBM-1 is a low wing mono- 
plane with full cantilever wing and 
strut braced tail surfaces. Wing air- 
foil section is NACA 23012 and the 
wing is tapered in plan form, but not 
in thickness, which provides unusual 
stability at low speeds. The center 
section is integral with the fuselage, 
being of steel tube structure with a 
single spar braced in drag and torsion 
by an aluminum alloy sheet covered 
leading edge. Outer wing panels are 
also monospar type with a single ply- 
wood box-type spar located at 28 per 

are carried by plywood covered lead- 
ing edges. Remainder of the wing, 
and the fuselage, except forward of 
the cabin, is fabric covered. The for- 
ward part of the fuselage is covered 
with aluminum alloy sheet over steel 
tube structure. The landing gear on 
the Edwards is fully retractable by 


New Rearwin 


Third model to have side-by-side 
seating 


R earwin Airplanes has announced 
that a third plane will be added 
to its line, supplementing the well- 
known Sportster and Speedster models. 
Known as Model 8000, the new Rear- 
win is now in the design stage, but 
will be placed in production shortly. 
Featuring side-by-side seating, the 
Model 8000 is a two-place cabin mono- 
plane powered with the 90 or 125 h.p. 
LeBlond engines. Estimated cruising 
speed of the 90 h.p. model is 110 
mph. and of the 1.25 h.p. model. 130 
mph. Range planned is 600 miles, with 
34 gallons of fuel. 



The Edwards MBM-1 with two Continental 50s 


. . a new and outstandingly interesting aircraft wheel.” 

“ FLIGHT" 


. . likely to be the most technically valuable of all Mr. Dowty’s 
important contributions to the development of undercarriages.” 

"THE AEROPLANE" 



THE 

iD®wmy 

WHEEL — the greatest 
advance in aircraft landing 
gear in twenty-five years 

The Dowty wheel, made in foui standard sizes accommodates all aircrafc 
between 6.000 and 24,000 lb. weight The springing, shock-absorbing and 
brake mechanism is contained within the hub of a low-pressure tyred wheel. 
Among Its advantages arc : standardisation and Interchangeability over a 
range of aircraft types . saving of undercarriage weight ; reduction of under- 
carriage cost : more rapid production and smoother taxying, take-off and 
landing characteristics. Large vertical travel can be provided with ease. 


Cables : COMPONENTS. CHELTENHAM 


AIRCRAFT COMPONENTS LTD., ARLE COURT, CHELTENHAM, ENGLAND. 
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Dialing the Air Waves with Don Fink 



Airphone 

Single • Unit Transmitter-Receiver 
Weighs 12 lb. 

Designed to fill the needs of private 
aircraft, the latest item of equipment 
released by the Taylor Airphone Prod- 
ucts, of Long Beach, Calif., is a com- 
plete radiophone in one unit. The re- 
ceiver and transmitter are mounted in 
one case, weighing 12 lb. measuring 
roughly 6 by 6 by 6 in. A power 
supply unit in a somewhat smaller 
case completes the installation. The 
receiver tunes the band from 170 to 
410 kc, draws 2| amps at 6 volts, has 
a range of 100 miles. The transmitter, 
crystal-controlled on 3105 kc, has an 
output of 10 watts and draws 51 amps 
at 6 volts. Using a fixed antenna, the 
range is 35-40 miles. The complete 
equipment, including transmitter-re- 
ceiver, power supply, microphone, 
headphones, cables and instruction 
booklet lists for $225. Other models, 
for use at other frequencies and/or 
with 12-volt power supply are avail- 
able. 


75 Me Receivers 

Airlines and Manufacturers Pre- 
pare for New Beacon Service 

News to the effect that the new 75 
Me beacon service will soon be a 
major factor in airlines operation has 
appeared from two fronts. Firstly, 
J. G. Flynn, Jr., superintendent of 
communications for American Air- 
lines announces that 75 Me receivers 
are being installed throughout the en- 
tire AA fleet, and that the installation 
is nearly completed. Secondly comes 
a commercial release from the West- 
ern Electric Company announcing the 
availability of a new receiver, type 
27A, intended for 75 Me marker 
beacon reception, and approved by the 
Bureau of Air Commerce. 

The new receiver uses six tubes, 
with a crystal controlled oscillator 
tuned permanently to provide a 6.235 


Me intermediate frequency from the 
75 Me input. The i-f channel is such 
that the attenuation at the edges of a 
60 kc band is 6 db, 60 db at the edges 
of a 300 kc band. The receiver may 
be equipped with from one to three 
signal lamp control circuits, responsive 
to modulating frequencies of 400, 1300 
and 3000 eps. The lamp control cir- 
cuits operate with a minimum input 
signal of 150 microvolts, 30 per cent 
modulated. The signal-to-noise ratio 
i3 30 db at this minimum signal level. 
Automatic gain control operates 
throughout the range from 150 micro- 
volts to 0.1 volt. The weight is 15 lb. 
(one lamp control circuit only) ; the 
dimensions 20 by 5 by 8 inches; the 
power requirements 3.5 amps at 12 
volts. 


Position Finders 

Pennsylvania Central Pilots Use 
Stark Instrument 

The Stark position finder, de- 
scribed some months ago in these col- 
umns, has recently been put in regular 
service by the Penn Central System, 
according to a recent announcement 
by the Air-Track Corp., manufactur- 
ers of the device. The finder consists 


of a circular frame in which a trans- 
parent map, representing an area 520 
miles in diameter is placed. Two 
sets of coordinate lines, which may 
be rotated with respect to each other, 
are used to transfer the directions in- 
dicated by a radio compass to two sta- 
tions of known position, the intersec- 
tion of the proper coordinates shows 
the position of the plane. According 
to the announcement, the Penn Cen- 
tral System has released the instru- 
ment to pilots of other airlines, as 
well as private and military flyers. 


Antenna Parts 

A relay and a loading coil for 
send-receive applications 

Dave Little of RCA, Camden, sends 
word that two new antenna gadgets 
are now available from the Aviation 
Radio Sales Department. They are an 
antenna change relay, and a loading 
coil, which may be used separately or 
together. The relay, type AVA-24A, 
is intended primarily for send-receive 
switching. Weighing less than one 
pound and carrying CAA approval, 
the relay is fitted with a toggle con- 
trol switch and an air-tight aluminum 
cover. The loading coil, type AVA-39. 
is used for connecting the transmitter 
to the fixed receiving antenna, for 
short-distance transmission from the 
ground. The coil has the proper di- 
mensions to insure maximum energy 
transfer to the antenna under these 
conditions. Since a switching arrange- 
ment is necessary under these condi- 
tions, the loading coil is so con- 
structed that it may bfe mounted 
directly on the case of the AVA-24A 
relay. 
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Taylor Airphone Transmitter-Receiver 





Sales and shipments of the Wright Aeronautical Cor- 
poration reached a new record-high during 1938. Ship- 
ments were increased 27% over 1937 — the previous 
record year in Wright’s history. 

In airline service Wright engines were flown a record 
total of approximately 70,000,000 air miles during 1938 
—an increase of 30% over 1937. 

Record endurance flights were also established during 
1938 with Wright-powered aircraft. Among the most note- 
worthy was the U. S. Army Air Corps "good-will” flight 
to Buenos Aires and return — a distance of 12,000 miles 
covered in 66 hours of flying time by 6 Cyclone-powered 
Boeing B-17 four-engined "Flying Fortress” Bombers. 

The outstanding flight of Howard Hughes and his four 
companions Around the World in 3 days, 19 hours in a 


standard, twin-engined Lockheed 14 commercial trans- 
port powered by two 1100-H.P. Wright Cyclones was 
another notable example. 

Wright takes this opportunity to again thank all who 
contributed so generously to making these sales, opera- 
tions and endurance records possible — the U. S. Army 
Air Corps, the U. S. Navy Department, commercial and 
military aircraft manufacturers, commercial airlines of 
the United States and abroad, and private owners of 
Wright-powered aircraft. 

" Fly With Wright The World Over" 
WRIGHT AERONAUTICAL CORPORATION 
PATERSON NEW JERSEY 

A Division of Curtiss-Wright Corporation 







Hi, Major! 

Pal of mine’s wife was the worst back- 
seat driver in Deaf Smith County, Texas. 
Why, she used to bring her sister along 

keep up the heckling when she had to 
pause for breath. 

That was before my friend ran outa' 
gas one day near the airport. Then his 
wife and sister-in-law both went to work 
at once! Radio operator half mile away 
turned off his set 'cause the interference 
was so bad. And Hank Sparks, my friend, 
claims his cars was almost numb before 
the gals got their second wind and really 

Fortunately there was a supply of Gulf 
Aviation Gas at the airport. So Hank 


BUYER’S LOG BOOK 

What's New in Accessories, Materials, Supplies, and Equipment 



Couse Mobile Airport 

Workshop on wheels carries all 
equipment lor airplane and en- 
gine repair 

A situation sometimes embarassing 
to the airline maintenance crew is that 
of having to make repairs on an air- 
liner that has been damaged in a 
forced landing at some remote inter- 
mediate field where no adequate facili- 
ties are available. To meet this spe- 
cific need the Couse Laboratories, Inc., 
of East Orange, N. J., have devel- 
oped a remarkable portable work shop 
which they call the Model CA-2 Mo- 
bile Airport. The Couse Mobile Air- 
port is a self-propelled workshop for 
all aircraft and engine repair work, 
completely equipped with all tools and 
machinery, field lighting equipment, 
and two-way radio communication ap- 
paratus. Such a piece of equipment 
should also be invaluable for military 
work where operations are frequently 
conducted from out of the way fields, 
and for airline extension or experi- 
mental work where it may be desirable 
to conduct maintenance operations at 
some remote point for a period of 
time pending establishment of perma- 
nent facilities. 

The Couse Mobile Airport will 
travel on a level highway at 45 mph 
and will climb a continuous grade of 
35%. Weighing between 11 and 12 
tons, depending on whether a spare 
airplane engine is carried, the CA-2 is 
29 feet long, stands 9 feet high and is 
eight feet wide. Powerplant is a stand- 
ard Ford 85 h.p. truck engine. The 
cab seats three and sleeps two. — Avia- 
tion, January. 1939. 


Mishawaka Chair 

Latex Foam Cushioning and Form 
Fit Provide High Degree of Com- 

Developed after extensive research 
and experiment, a new type airplane 
chair has been announced by Misha- 
waka Rubber & Woolen Mfg. Co., 
Mishawaka, Indiana. The Mishawaka 
chair makes generous use of Latex 
cushioning, with slip covers for easy 
cleaning. The chair is designed to 
“absorb” the body, tending to make 


it a part of the chair and brace it 
against normal airplane movements. 
Unusually wide amplitude of move- 
ment is provided In the scat back and 
an improved degree of head support. — 
Aviation, January. 1939. 

Hydraulic Cable 
Stretcher 

Device developed by Vultee 
handles several cables at once 

One op the special manufacturing 
problems in aircraft plants is to take 
the initial stretch out of control cables 
after they have been spliced and are 
ready for installation in the airplane. 
The ordinary spring-loaded cable 
stretcher does not maintain constant 

aviation 


pull, but tends to ease the tension on 
the cable as it stretches. To obtain a 
constant pull cable stretcher the engi- 
neering department of Vultee Aircraft, 
Downey, Calif., has designed and had 
built a very simple and effective cable 
stretching machine which has proved 
thoroughly satisfactory in operation. 
The machine uses hydraulic pressure 
in a piston to obtain the stretching 
force, this pressure being developed by 
electric motor. The required pull is 
accurately set and held at any desired 
tension from aero to 6,000 lb. by 
means of a pair of by-pass valves, 
which accurately hold any required 
hydraulic pressure within the working 
range of the machine. Balancing 
yokes are provided to permit simul- 
taneous stretching of one, two, or 
four cables. Total cable length that 
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AERONCA 
on 1st 


NON-STOP 

NON-REFUELING 


The AERONCA on this famous 
on Nov. 29, 1938 was powered 
•he CONTINENTAL A-50 Engine 

MILEAGE: 2785 FUEL CONSUMED: 125 
OIL CONSUMED: 2 QT5. AVG. SPEED: 91 


The Continental A-SO is 
equipment on the followi 

AERONCA— L USCOM BE-JHE 


AIRCRAFT ENGINE 

The Continental A-50 has again won nation- 
wide fame by its performance in the recent 
non-stop coost-to-coast flight of 2785 miles. 
Averaging 22.3 miles per gallon of gasoline, 
using only 2 quarts of oil at an average speed 
of 91 miles per hour and performing perfectly 
throughout the trip is proof of Continental’s 
leadership in this Held. 


Step-by-step methods 
for airplane mechanics 

covering materials, construction, test- 
ing, servicing, and repair, especially 
of thin-sheet-metal airplanes 

Just published 

Airplane Maintenance 

A Textbook for Airplane Mechanics 

By John H. Younger Allan F. Bonnalie 
U niversity of California Boeing School of Aeronautic, 
and Nairnb F. Ward 

University of California 
Boeing School of Aeronautics 

3S3 pages, 232 illustrations, S 3.00 

This book presents the material needed by those 
who wish to become airplane mechanics in the large repair 
stations of national and international airplane lines, also a 
great many reference facts that will help the mechanic in 
his work. It gives practical information on materials 
and construction of airplanes and their parts, repair shop 
equipment and methods, servicing, testing, etc., with special 
attention to thin-sheet-metal airplanes. More than 50 
experts have assisted in making a thoroughly authoritative 

Typical Job Units 

The book begins with an outline of the qualifications of an 
airplane mechanic and their importance in this specialized 
trade, and then goes thoroughly into all the essentials of the 
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JOHNNY JONES 

Your sensational soloJligM coast to 

by Continental marks another milestone 
in aviation progress. We are proud that 
you as President oi Jones & Humeston, 
Inc., Metropolitan Airport, Van Nuys, 
California, represent Aeronca as West 
Coast distributors. Aeronca dealers, 


Flight Facts 


• • PROVED AGAIN 

Speed • Safety • Sianuna • Scawcufuf. 

UNEQUALED IN THE LOW PRICE FIELD 

Coast to coast — non-stop, non-refuel- 
ing — another world record for 
Aeronca. Piloted by Johnny Jones, 
powered with a Continental A-50 
motor, the sensational Aeronca Chief 
with a fuel load of 900 lbs., crossed 
the continent in one hop in 30 hours 
37 minutes at a cost of less than 1$ a 
mile. Sensational performance — 
Speed to go places — Safety that's 
tops — Stamina to take it — Economy 
that's amazing. Here, again, is proof 
of Aeronca’s outstanding leadership 
— the ship you'll surely choose to fly 
and own. See your Aeronca dealer 
today for free flight demonstration, or 
write for descriptive information. 


Coast to Coast Aeronca 
Powered with 
the brilliant 

rantinental 

A-50 ENGINE 


Only *565 down-i 


AERONAUTICAL CORPORATION OF AMERICA 
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It’s great to be identified with events like this 
breaking Aeronca flight. All credit, first, to A 
Management and Engineering. »| Continental’s repu- 
tation for building dependable power comes from 
years of insisting; upon the very best of materials and 
workmanship. The selection of Atlas Drop Forged 
crankshaft and connecting rods was, may we modestly 
suggest, a "natural.” • 
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lO+h ANNIVERSARY "AERONCA" 
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Industry Waits for Arms Program 
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AVIATION PEOPLE 

Who's Who in This Month's News 







REMOVABLE, REPLACEABLE 
FELT SEALS 
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ARE ECONOMICAL and EASY TO INSPECT and REGREASE 
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Vultees Go To Brazil 
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LOGGING THE LINES 

Air Transport Drift Sights 
by DAN SAYRE- 
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AS OTHERS FLY IT 

A Birdseye-View of Aviation Abroad 
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IF YOU WANT TO 
GET BEYOND FIRST 
BASE IN AVIATION 
I RECOMMEND 
BOEING SCHOOL 
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Preface to a new 

v4lRCRAFT COMPASS 


c/ince time ouc of mind the magnetic compass has 
been the basic intrument of all terrestrial navigation. 
On earth, on sea, in the air, the suspended mag- 
netic needle is still the navigator's basic guide. 


oOut though special compasses have been made 
for use in air navigation, even the best hitherto 



(lubber's line) and a rotating dial. This compels the 
pilot to single out one number from a row of mov- 
ing numbers and to hold it behind the lubber’s line 
— obviously an attention-holding task. 


'Che truth is that air pilots require a better com- 
pass. However, knowing that no basic improvement 
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The HOWARD, custom built to order for 
the past two years, has now been proven 
in millions of miles of flight by a distin- 
guished group of owners, several of whom 
are listed among the veteran Private Fly- 
ers of the country. 


In addition to these essentials for ade- 
quate development and increased produc- 
tion, significant names have been added 
to the organization's roster, which assures 
experienced management and forward 
looking policies. 


Because of this acceptance, the Cor- 
poration has seen fit to arrange for ade- 
quate capital and improved facilities so 
that this superior, high-winged, 4-5 place 
cabin monoplane may be made available 
to the many who are now ready for better 
performance. 


The HOWARD for 1939 will appeal to 
safeminded people who want the utmost in 
performance plus individuality without any 
sacrifice in practical desirables. Investi- 
gate the HOWARD — 
it has 'that something' 
you've been wanting. 



AIRCRAFT CORPORATION 

5303 WEST 65th STREET, CHICAGO, ILL., U.S. A. 




PROPELLER PROGRESS 

From ihe earliest days of metal propellers to the perfec- 
tion of the quick - feathering type, Hamilton Standard 
Propellers have made possible continued improvement 
in the performance and safety of modern aircraft. 



1933 


METAL PROPELLERS. Hamilton Standarc 
velops a practical adjustable -pilch metal 
peller, first outstanding advance over 
fixed-pitch wooden propellers. 

'ROLLABLE-PITCH PROPELLERS. Hamil- 
tohStandard achieves world leadership through 
the development of the first practical control- 
lable-pilch propeller, awarded the Collier 
Trophy as the year's most important aero- 
nautical’ achi< 



1936 


CONSTANT SPEED PROPELLERS. Offering 
improved performance through automatic 
change of pitch, Hamilton Standard constant 
speed propellers become the most universally 
used item of aviation equipment in the world. 


|Q70 QUICK- FEATHERING PROPELLERS. The im- 
J ./ * mediate and general acceptance of the Hydro- 

matic quick-feathering propeller for use on mili- 
tary airplanes and on the nation's airlines shows 
it to be worthy of a place in the distinguished 
record of Hamilton Standard achievements. 


HAMILTON STANDARD PROPELLERS 


UNITED AIRCRAFT CORPORATION 

EAST HARTFORD, CONNECTICUT 




OUGHT 


Perched on the decks of the great aircraft carriers. ..roaring away on scouting 
missions far out at sea . . . executing brilliantly a dozen different tasks, the 
Navy’s Voughts provide powerful protection for every American home. 
Proudly they carry on the twenty-one year tradition of Vought performance 
in the United States Navy. Chance Vought Aircraft is one of the four 
divisions of United Aircraft Corporation, East Hartford, Connecticut. 



new Templehof. Discussed many phases 
of long range over-ocean operations. 
While there I talked also to Herr 
Karl von Winterfeld, in charge of 
DLH’s foreign office, and Joachim 
Mathias of the publicity bureau, both 
of whom had been very helpful to me 
in Berlin two years ago. 

Next called on General Christian- 
sen, head of the N.S.F.K. (National 
Socialist Flying Corps). This outfit 
is responsible for the training and 
organizing of young pilots in Ger- 
many while they are still in school 
before they are old enough for the 
Air Force. It controls a vast system 
of model building in public schools, 
and (through the Hitler Jugend) 
glider and sailplane training in schools 
and camps, and power flying in clubs. 
Here again is a long story — more of 
which elsewhere. The General and 
his aide Col. Sonnischcn were most 
generous of their time in explaining 
the workings of the Korps. 

A brief visit to the New York 
Times office in Kannonierstrasse to 
meet the Berlin correspondent, C. 
Tolischius, then back to Haus der 
Flieger, to attend a luncheon given 
for me by Prof. Dr. Karl Stuchty and 
Dipl. Ing. Grimm of the Lillenthal 
Society. There I met Dipl. Ing. Otto 
Hollbach, new editor of Luftwissen. 

After luncheon, thanks to arrange- 
ments made by Dr. Merkel, I went to 
the Air Ministry to see the films of 
the flying of the Focke-Achgelis heli- 


copter. The pictures were most im- 
pressive, and I hope that it will be 
possible for us to see an exhibition of 
this remarkable aircraft in the states. 
It looks to me as though they really 
have “got something" there. 

Early Saturday morning I took off 
for London, again on a Lufthansa 
Ju-52. Had a stretch of very bad 
weather between Hanover and the 
Dutch border, but there we flew 
through a "front” and had a com- 
plete change for the better — almost 
clear and unlimited for the North Sea 
crossing to Croydon. 

Through Major Mayo of Imperial, 
arrangements had been made for me 
to go over to Paris on one of the new 
Ensigns on Monday, but the weather 
turned out to be so bad, both in Eng- 
land (fog) and on the Continent 
(rain), that all services were cancelled 
out at noon. On the chance of catch- 
ing the Ensign on the same service 
the next day, I decided to wait over 
in London rather than cross on the 
boat. So I took advantage of the delay 
to visit British Airways' maintenance 
base at Heston aerodrome. Mr. Shank- 
land and Mr. Adkins of the London 
office made the necessary arrange- 
ments on practically no notice at all, 
and as a result I spent a most inter- 
esting afternoon with Messrs. Woods, 
Campbell, Orde, and Capel at the 

Here again, as in Amsterdam, many 
things about the shop looked familiar 


to an American, for the present B.A. 
fleet consists of six Lockheed 14s and 
six Electras, supplemented (for night 
mail only) by 3 Ju-52s and a couple 
of ancient Fokkcrs (the latter in re- 
serve only). The Heston show is a 
very good one, and improvements are 
being made all the time. People there 
were much interested in the workings 
of our Maintenance Committee, and 
regretted that language difficulties and 
other things prevented the organiza- 
tion of a similar plan in Europe. 
Actually, information on maintenance 
is being exchanged in a small way be- 
tween users of similar equipment 
(KLM and B.A., for example, on 
Lockheeds), and an extension of the 
idea may be possible. 

Tuesday’s events proved to be a bit 
disappointing. For, instead of finding 
an Ensign on the noon service to 
Paris, there on the tarmac at Croydon 
when the bus arrived stood one of the 
most dreadful bits of box-kitery I 
have seen for a long time — "Syrinx,” 
companion piece to “Scylla” of about 
the vintage of 1931 ! There was noth- 
ing to it but to pile in — and presently 
with a great swishing of Kilfrost- 
coated wires and other hardware we 
were off to Paris at a good 90 knots. 
Fortunately, we fell in with a bit of 
a breeze (going the same direction) 
as we hit the Channel, and were 
down on Le Bourgct in a shade under 
two hours instead of in the 80 min- 
utes advertised for Ensign. Well, that 
was that, and we pushed on to Paris 
by bus and taxi, and made immedi- 
ately for the Embassy and a prelimin- 
ary session with Jack Ide. 

Time was short (due to the weather 
delay) and the opening of the Salon 
was only three days away, with prac- 
tically everyone in the French indus- 
try running wildly about preparing 
for it. I had requested and received 
(thanks to the good offices of my old 
friend Henri Bouche of "L'Aerouau- 
lique’’) Air Ministry permission to 
visit Potez, Gnome-Rhone and the 
Arsenel de Villacoublay. The Potez 
visit (the factory is in the north of 
France) had to be cancelled for lack of 
time, and I had to be content with what 
I could see of their products in the 
Salon. The other two visits, how- 
ever, were made on schedule. 

Henri Bouche, by the way, is one 
of the best-informed people on avia- 
tion in Europe, and at the same time 
one of the most charming men you 
could meet. I had the pleasure of 
several long talks with him over 
luncheon and in his office. 

During the week in Paris I put in 
as much time as I could (between 
visits to the industry) in the Grand 
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Editor's Travel Letter 

( Continued from page 74) 


tiling unusual, and 1 was not disap- 
pointed. Major Giuseppe Vezzoli drove 
out with me in an Air Ministry car and 
returned later in the day to pick me 
up. No need here to go to any lengthy 
description of the high speed towing 
basin, the battery of four parallel wind 
tunnels, or the spinning tunnel, for 
they have been described and are al- 
ready familiar to you. I was much 
interested, however, in the newest 
piece of research equipment, the high 
speed, low-pressure tunnel for strato- 
aerodynamic research. Dott. Ing. 
Prof. Antonio Eula, head of the aero- 
dynamics section went over it with 
me with justifiable pride. Speeds up 
to 2.7 times the velocity of sound can 
be attained in the test chamber at 
pressures corresponding to sub-strato- 
sphere levels. The tunnel is a closed 
throat single return type with circu- 
lation provided by a 13 stage turbo 
type compressor. A cooling chamber 
between the compressor and the test 
section takes out the heat of compres- 
sion and is used to control tempera- 
tures. Under operating conditions, 
shock waves and other flow phe- 
nomena are photographically visible 
(by the use of polarized light) with- 
out any necessity of introducing smoke 
in the air stream. 

I left Rome by sleeper Tuesday 
night (the weather being very bad) 
after spending a pleasant evening with 
Major Jack Hodgson, Assistant Mili- 
tary Attache for Air at Rome, and 
reached Milan Wednesday morning. 
There I was met on schedule by Lieut. 
Gilli, and our first visit was at the big 
Caproni factory on the edge of the 
city. Was received very cordially by 
Ing. Gianni Caproni himself. He 
asked me particularly to extend his 
greetings to all his friends in the 
United States. 

The plant at Milan is in production 
on two types of fast bomber, the 
Cal35 (heavy) and the Ca310 (med- 
ium). There were only a few of the 
former in sight, but the production 
line was going full out on the 310. 
This machine is a low wing, 2 engined 
monoplane (of about 1200 hp. total) 
of (very) mixed construction. The 
nose section to aft of the cockpit is 
mainly of steel tube, dural covered. 
The rest of the fuselage is of steel 
tube, fabric covered. The wings and 
tail surfaces are of wood. This illus- 
trates a very logical use of materials 


for Italy, where supplies of all kinds 
are not unlimited, and where designers 
are making the best use of available 
materials and labor for aircraft con- 
struction. 

Caproni has a very excellent “chain” 
type assembly plant, where machines 
flow through from stage to stage in 
the best Detroit manner. Here again 
was visible the principle laid down by 
Ted Wright in his London lecture, 
the maximum break-down of opera- 
tions with few operators working at 
each stage to avoid inefficiency 


From Caproni we moved on to 
Breda, also in Milan, and encountered 
a different type of construction, an 
interesting combination of steel tube 
and dural in the Ba88, a very high 
powered, high speed twin engined 
fighter and dive bomber for a crew of 
two or three. The complete machine 
is as slick a bit of flying equipment as 
you ever saw, and is every bit as fast 
as it looks. It holds a world’s record 
of 524.2 k.p.h. with a load of 1000 kg. 
Engines are Piaggio, 14 cylinder, of 
1000 hp. each. 

Breda’s managing director, Dott. 
Ing. Cav. Angelo Vallerini, conducted 
us personally through the plant. As 
with all Italian plants visited, it was 
efficiently laid out, well equipped, and 
obviously well managed. The opera- 
tion on wings, tail surfaces, fuselages, 
etc. are broken down and located in 
various separate shops or departments, 
— all feeding the final assembly bays. 
Outstanding, was a beautiful test lab- 
oratory fitted up for static and vibra- 
tion tests on complete machines and 
on sub-assemblies. A new two-meter 
open throat wind tunnel is now being 
added to the lab as an aid to Breda 
designers. 

Early the following morning (De- 
cember 1) Lieut. Gilli and I drove out 
to Milan’s new Forlanini airport. Col. 
Tempesti, who was one of Balbo’s offi- 
cers on the trans-Atlantic flight in the 
summer of 1935, is in charge. He 
greeted us cordially and extended 
every facility for seeing the field and 
its equipment. It is thoroughly mod- 
ern, and is fitted up with everything 
in the way of radio control, blind land- 
ing beam (Lorenz), weather service. 

From Forlanini we dashed back to 
Milan to catch a train for Sesto Cal- 
ende where the main plant of Savoia 


Marchetti is located. Started over 20 
years ago as a seaplane factory, the 
original buildings were on the shore 
at the southern end of Lake Mag- 
giore, near the town. The shops are 
now only the wing-building depart- 
ment, with the main plant on the rail- 
way in Sesto Calende proper, and with 
a new assembly plant (still under con- 
struction, but already in use) on an 
aerodrome at Vergiate. 

Two basic types (each with several 
modifications) are in production at 
Savoia, the military 79 and the com- 
mercial 83. Both are 3-engined mono- 
planes of mixed construction, with 
wooden wings and fabric covered, 
welded steel tube fuselages and tail 
surfaces. Incidentally, an extraordi- 
nary amount of welding of steel tube 
and formed steel sheet goes on at 
Savoia Marchetti. The welding de- 
partment is one of the largest and 
most highly organized I have ever 
seen. Four types of welding are em- 
ployed (a) oxy-acetylene ; (b) electric 
arc, (c) atomic (hydrogen) arc; and 
(d) electric spot. All assemblies .are 
studied for the best method, depend- 
ing on thickness of parts to be joined, 
alloys used, etc. I saw some intricate 
sub-assemblies that made use of all 
four methods. In the welding depart- 
ment I met Ing. Agostino Nepoti who 
had just won second prize in the 
Lincoln Foundation contest for papers 
on welding methods. 

As with most large aircraft factor- 
ies in Europe, Savoia-Marchetti has 
its own apprentice training school 
where boys of 14-18 can learn the 
trade. Since the factory has been so 
long in Sesto Calende, there are now 
many second generation aircraft work- 
ers employed in the plant, or at work 
in the apprentice school. 

At the assembly plant at Vergiate. I 
was permitted to go aboard not only 
the commercial machines being fitted 
up for Ario Linee Italiane’s projected 
South Atlantic passenger service, but 
also on a completed model 79 bomber, 
which was most interesting. 

On the sides of the commercial ma- 
chines in production I noticed that the 
ALI insignia was combined with a 
pennant-like device containing the 
pictures of three very cheerful-looking 
green mice, complete with tails and 
whiskers. My hosts explained that 
when anyone in Italy wants to ponit 
out something extraordinary he will 
say “Ti fero verdere i sorci verde.” 
which, being translated, means “I’ll 
show you a green mouse.” So when 
three S-M S.79s started out on the 
record - breaking Paris - Damascus - 
Istres flight last year, the crews choose 
(Turn to page 79) 
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25A TRANSMITTER — at right 



UNDER today’s stricter regulations governing use of airlanes and 
airports, 2-way radio is becoming as necessary to private flyers as 
it has always been to the airlines. 

In selecting your equipment, why not trust to the radio judg- 
ment of the nation’s major airlines? All of them have used 
Western Electric for years — have proved its dependability through 
millions of hours under all conditions. 

The 25A Receiver and 25A Transmitter — specially designed 
and priced to meet your needs — are as high in quality, as thor- 
oughly reliable as the larger airline units. For full details: Western 
Electric Co., Dept. 324 A, 195 Broadway, New York. 


Western Electric 

TWO-WAY AVIATION RADIO TELEPHONE AND TELEGRAPH EQUIPMENT 
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Going Places In 1939? . . . Then Let 
This FREE BOOK Help You 



charge of 15c — payable 10 


Von mav obtain a 
tion. Regardless af v 
subscription expires, you must send in 

Your subscription will be extended for 
additional time without duplication. 


Newcomer or old timer — you will find practical, tested ideas 
in the pages of this book, specially compiled by the ed tors 
of AVIATION to meet the needs of Students, Pilots, 
Mechanics, Plane Owners, Fixed Base Operators, Trans- 
port and Airport Men. It is yours, without cost, with your 
subscription to AVIATION — the monthly issues of which 
bring you equally practical ideas for making your way in 
chosen work. 

call the book “Money Making Ideas" it's 
mere collection of ways in which to earn cash, 
filled with fresh, inspiring ideas that are self 
for live wire men. It's the kind of a book 
that encourages you to head for the top — by showing 
you how other men (many with such handicaps as 
no money, small town locations, etc.) have forged 
ahead and realized their aviation ambitions. 

If you're just starting out — if you’re experienced but 
feel you're in a groove — if you're impatient to get 
ahead faster — this book and the monthly issues of 
AVIATION can help you with these aims. Thou- 
sands of our readers who started with us as students 
are now important men in the world of flying. They 
claim that the all round coverage and information 
brought them by AVIATION has helped them to 
advance. This same material can help you. And the 
cream of much of it is contained in the pages of 
“Money Making Ideas” which comes to you free. 


Forward March In Your Flying Career — with 

AVIATION and this 128 page, practical book 


MAIL THIS COUPON AT ONCE 


St., New York, N. Y. 






Dollars from Photography — How to Buy a 
Platte on $20 a week income — Finding Jobs for 
Students — Ideas for Charter Service — Fixed 
Base Problems and Income — Instrument Train- 
ing from Scratch — Flying Under the Hood — 
How An Airplane Opens the Door for the 
Salesman — The Low-Priced Airplane — Main- 
tenance Kinks and Short Cuts— Trends in 
Sightseeing. Photography. Dusting — Aircraft at 
Work, as Told by users of Business Planes — 

ested in the living industry. 

To get your free copy of “Money Making Ideas 
in Aviation” simply use the handy form below. 
Every paid-in-advance new or renewal sub- 


it. and the monthly issue of AVIA- 
>|p vou go places in flying. Get your 
nee by Ailing out 
d mailing it to i 
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sonnel to fly and lo service the ma- 
chines that they produce. Even if I 
had not seen something of the great 
(raining and apprentice programs in 
Germany and Italy. I would still be 
inclined to question that view. It 
simply does not make sense to assume 
that Germany, for example, with her 
inherent capacity for detailed plan- 
ning, would overlook such an impor- 
tant element in her air strcngllh. 
Again, although figures arc not avail- 
able, there is little reason to believe 
that Germany (or Italy) has not kept 
pace with her airplane producing pro- 
gram in the matter of training pilots 
and mechanics. Under the NSFK in 
Germany, and under the RUNA in 
Italy, thousands of youngsters are 
being trained with models, on gliders, 
and on powered planes for ultimate 
entry into the air forces. A great 
reserve of pilot material is always on 
tap. Also every factory has large 
and elaborate apprentice schools in 
which thousands of young workers 
arc being trained for aircraft and 
engine production, and for mainte- 
nance. Somewhat similar programs 
arc being started in other countries. 
The Civil Air Guard is a British 
scheme to train flying and non-flying 
personnel, but it is only now getting 
under way and is certainly far behind 
the lead of Germany and Italy in that 
direction. British and French appren- 
tice courses in factories are on a much 
smaller scale and seem to be much less 
efficiently organized than are similar 
plans in the two dictator countries. 

As for morale, that is an intangible 
factor that is not subject to accurate 
evaluation. In estimating morale fac- 
tors for the score sheet, however. I 
have tried to weigh in everything that 
I know about conditions, not only in 
the organized air forces, but also in 
the aeronautical industries and in the 
several countries generally. Economic 
factors have also been taken into 
account. 

As for our own position at the 
moment, and as for our program for 
the immediate future, I have long 
since felt that we arc well below 
minimum strength for national safely 
at present. The most important thing 
that could he done at the present time 
would he to re-examine our defense 
problem rationally in the light of pres- 
ent world conditions, and to determine 
realistically the size and character of 


the air forces that we need. Vc 
should then build to that level and 
then maintain that level at highest 
possible efficiency. 

I hope, however, in setting up any 
new programs that the people in 
Washington will not make too much 
of a fetish of mere numbers of air- 
craft. nor will he stampeded into hasty 
and ill advised plans to attain certain 
numbers. They should remember that 
mere numbers are not a measure of 
air strength. We must be sure that 
we build an air force that is properly- 
balanced as to types and properly- 
adapted to our own particular and 
peculiar problem of defense. 

Actually, we are in no immediate 
danger of attack, as are many of the 
nations in Europe. Fortunately, we 
now have time enough to examine our 
problem critically, and to solve it 
logically without putting ourselves un- 
necessarily under a war-time pressure 
with its inevitable inefficiency and 
waste. We should draw what lessons 
we can from European experience of 
the past few years where hastily con- 
cocted “shadow schemes” and na- 
tionalization of industries have not 
yielded expected results, but where 
fas in Germany- and Italy) careful 
long-range planning and rational pro- 
duction control, have resulted in build- 
ing the most efficient air forces in the 
world. We must, however, work 
under a different plan, for dictator- 
ship is not in the American scheme 
of things. 

Wc have a relatively small, but 
highly efficient basic aircraft and en- 
gine manufacturing industry with 
plenty of capacity to expand to take 
care of the needs of the services on 
any reasonable building program. 
Most important at this time is for 
everyone concerned to keep his head 
so that we will not plunge into ill 
considered projects that we will re- 


gret later. We have a long way to 
go. but we should be prepared to move 
forward only as rapidly as is consis- 
tent with the establishment of an air 
force, both on land and sea. adapted 
to our particular requirements, backed 
up by an efficient industry flexible 
enough to take care of current re- 
quirements, and at the same time 
.capable of tremendous expansion in 
time of national emergency. 


Paris Show 

( Continued from page 27) 


a twin tandem engined fighter with 
an unusual combination of elements 
(including tricycle landing gear) — 
the one refreshingly new note in the 
whole show. How practical his idea 
is from a tactical standpoint remains 

The Poles put up one of the best 
shows on the floor, one indicative of 
considerable design progress over their 
exhibits of 1936. The PZL had five 
machines on view, all of them thor- 
mightly modern in concept and con- 
struction. Most striking, perhaps, was 
the heavy bomber. LOS, a twin-en- 
gined. mid-wing, all-metal, machine 
with excellent lines. It is designed 
for Bristol Pegasus or Gnome-Rhonc 
or any other radial engine up to 1,200 
hp. Two other similar twin-engined 
types were shown, the three-place 
fighter Wilk (two PZL inverted air- 
cooled eight-cylinder Vee engines of 
about 300 hp. each), and a very slick 
little twin-engined ( four-cylinder 
Gypsies) two-place trainer for transi- 
tion work from single to twin-engine 
machines. Two single-engined air- 
craft were also on view, a three-place 



Seaplanes on Land 

( Continued from page 29) 


low-wing monoplane with fixed under- 
carriage, the SUM; and a high-wing, 
rcconnaisance machine, the MEWA. 
for Army cooperation work, similar to 
the British Westland Lysander. 

United States representation at 
Paris was unusually good this time. 
Both Curtiss-Wright and United Air- 
craft had booths of their own on the 
main floor. Aviation Manufacturing 
Corporation had its own booth in one 
of the galleries, featuring Lycoming 
engines and propellers, and showing 
also photographs and specifications of 
Vultee and Stinson. Consolidated. 
Douglas, and North American had 
separate exhibits in connection with 
the Fokker display. 

Curtiss-Wright featured a full-scale 
three-bladed full-feathering electric 
propeller in operation, and a working 
cut-away Cyclone. The ‘'exploded'’ 
assemblies of the new two-speed super- 
charger, and the latest accessory drives 
were well done. A Whirlwind engine 
was also on the stand. 

United had a cleverly worked out 
longitudinal section of a Twin Wasp 
on view ; also featured the Hamilton 
Standard propellers and accessories 
of various types, including the constant 
r.p.m. governors, and the newest in 
hydromatic feathering propellers. 

Fokker's Douglas exhibit displayed 
DC-2, DC-3, and DC--I photographs 
and models. For Consolidated, a large 
scale half-model of a PBY was ef- 
fectively mounted against a plate glass 
mirror background to give a very 
good effect of the machine in flight. 
North American Aviation showed a 
layout of models and photographs of 
the NA-16 and other military nia- 

Three actual American Airplanes 
were on the floor, a Chance Vought 
(United) Navy scout with folding 
wings; a Taylor Cub exhibited by 
Cub Aircraft. Ltd. of Copenhagen, 
Denmark ; and the latest Aeronca 
Chief, shown by Aviation Equipment 
& Export Corporation. The latter com- 
pany also featured Edo floats as a part 

A number of American accessory 
manufacturers were represented by 
their European agents, among them 
B-G Spark Plug. Goodrich, Elastic 
Stop Nut. Stromberg Carburetors. 
Romec Pump. Plexiglass, and a num- 
ber of others. 

Through the courtesy of the Curtiss- 
Wright Corporation. AVIATION 
made its headquarters in the Curtiss- 
Wright booth. Copies of the Novem- 
ber issue had been shipped to Paris 
in quantity and were available to 
visitors of importance at the Curtiss- 
Wright stand. 


up for the next take-off, however, he 
decided out of curiosity to open the 
throttle. He had come in so easily 
it only seemed natural to taxi on up 
to the line! 

To Mike's amazement the Cub im- 
mediately responded with a noticeable 
wiggle, and as he rocked the controls 
it began to move forward freely along 
the grass, gaining speed with increas- 
ing rapidity as its wings commenced 
carrying a part of the load. Bump- 
ing and sliding along on the keels of 
its floats it was only a few seconds 
longer than normal before get away 
speed had been reached and Mike 
was off ! Really unpremeditated, he 
was no more surprised than his 
startled truck driver, as the first re- 
corded seaplane takeoff from dry land 
was so simply accomplished. 

Mike Murphy's testimonial letter, as 
quoted at some length below, is an in- 
teresting document by one who at the 
moment is undoubtedly the world’s 
most experienced “lander" of sea- 
planes on land! 

“In preparation for and during the 
Races. I made about 20 take-offs and 
landings with the pontoons in varying 
wind and airport conditions with no 
damage to either pontoons or air- 
plane. This work included a number 
of landings and take-offs in as much 
as a 15 m.p.h. cross wind and a num- 
ber of deliberate landings on one pon- 
toon only, with the ship cocked up so 
that the wing tip was only a few feet 
off the ground. Airport conditions 
varied from hard ground, with very 
little grass, to a normal well sodded 
field. 

As a result of my experience I 
would not recommend taking a ship 
off the ground except in a real emerg- 
ency because of the strain to which 
it is subjected as it bumps along 
gathering speed. On the other hand. 
1 do not hesitate to recommend that 
any pilot flying a pontoon equipped 
airplane can make a safe landing with 
or without motor if he bears in mind 
that he must land the airplane as he 
would land on water and favor keeping 
the nose down and keep plenty of 
speed. In my landings there was no 
time in which the airplane ever gave 
any indication of wanting to nose over, 
and I think this fear which the aver- 
age pilot would probably instinctively 
think of, can be entirely eliminated. 

I wish to impress upon you that 


we have subjected these pontoons to 
a terrific strain. After giving them 
a thorough examination. I found no 
damage or structural failure, and I am 
sure they would go ahead and do their 
job on water as they were originally 
intended." 

Mike Murphy's detailed report sup- 
plemented by the comments of spec- 
tators at his demonstration, and the 
testimony found in our original letters 
pretty well sums up the study to date. 
Safe landings on land can consistently 
be made by seaplane under widely 
varying conditions, without noticeable 
damage of any sort to equipment. The 
record certainly seems perfectly clear 
about that. Furthermore, it is obvi- 
ously desirable that the ship should be 
brought in fast and landed compara 
tivoly flat in the keels of its floats. 

The theory here, of course, is to 
transfer the load from wings to pon- 
toons as gradually as possible, and at 
the same lime to put the ship down — 
on its keels — in the position it must 
assume as it comes to rest. It seems 
obvious that this method would be 
preferable to coming in tail low in a 
conventional land plane variety of 
"stall.” 

There is one other point which a 
cross country seaplane pilot may wish 
to remember that seems equally well 
established, and that is the energy 
absorbing qualities of his float gear 
in the event of landing on broken 
ground or trees, or possibly a serious 
crash. Factual evidence here is natu- 
rally less abundant. The record, how- 
ever. is certainly dear, while once 
again theory readily supports it. For 
it seems only obvious that when floats 
and struts must go first, there is plenty 
of kinetic energy to be dissipated be- 
fore a fuselage and its occupants can 
come in contact with a first class 

There are a few further steps which 
might well be taken in the study of 
seaplane landings on land, such as. 
the measurement of the actual forces 
and the question of which kind of 
ground is best and why. Possibly the 
N.A.C.A. or the C.A.A. will complete 
this part of the picture. It would be 
interesting indeed to submit the whole 
subject to a well planned quantitative 
analysis. But, the qualitative data we 
already have on hand seems clearly 
sufficient to base rates on and show 
us the way. 


AVIATION 



Ou/i / 

to Continental ... to Aeronca . . . 


to Johnny Jones . . . and to the 
Bendix- Scintilla SF4 Magneto 


BENDIX- SCINTILLA Jwxajt 







FABRICATORS OF SHEET METAL 
AND TUBULAR PARTS FOR AIRCRAFT 

Contractors to the Government ond leading manufacturers 


H. A I R C R A F T COMPANY 


B*A*30 

B*A*30 airplane wing cloth is lighter, 
stronger and more closely woven than other 
airfoil fabrics. Inquiries from dealers and 
manufacturers will receive prompt attention. 


WELLINGTON SEARS COMPANY 


NEW YORK CIIV 
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In the absence of a national aircraft exhibit in 1939, AVIATION'S great annual Directory Issue, pub- 
lished in February, will present "An All-American Air Show-in-Print." so that all the world's buyers 
may study the new planes, engines, instruments and equipment offered by American manufacturers. 

Here is a show that is distinguished by its completeness and by the international character of 
the interested and distinguished people who will see it. Here is a show that has lasting value because 
of its permanent nature. It is not necessary for people to go to this show. This show goes to them. 
It is a show that interested people everywhere, from coast to coast and throughout the world, can see 
at their convenience and study at their leisure. 


A Guide Book of Aviation 

February AVIATION will stage its stimulating, sales-making exhibit iust ahead of the coming spring 
and summer season. Here will be a complete and dramatic exhibit of American aircraft, illustrated with 
photographs and 3-way drawings, described by text and full specifications. Engines will be featured 
and described in detail. Design trends will be explained in pictures. Not only will there be a com- 
plete review of aircraft and engines — there will also be a great exhibit of accessories and equipment 
— all the new developments that are contributing to aviation progress — will be graphically featured in 
pictures and text. Fifty pages of pictures will make this one of the most complete and interesting 
directories ever published. 

These picture exhibits are a veritable aircraft show in themselves. But there's still more! What 
is the progress report on flying for business and sport? What are the facts? What are the trends? 
What does the future hold? These interesting subjects will also be graphically surveyed and pictorially 
interpreted by the Air Show-in-Print. 


World-Wide Attendance 

More than 18.000 aircraft prospects — owners, dealers, operators, manufacturers, government officials 
and military officers — located throughout the world — have paid in advance to receive this great Air 
Show-in-Print. And almost 10,000 more stepped up to the better news stands of the country and bought 
last year's Directory Issue — at 50 cents per copy — a top price, incidentally, that earmarks the audi- 
ence — making a total of 28.000 interested aviation men and women who normally depend upon 
AVIATION for its annual authoritative survey of airplanes, equipment and accessories. 

Stage your show in AVIATION'S All-American Air Show-in-Print. Your story belongs in this com- 
prehensive feature of AVIATION. Your prospects — loreign and domestic — will naturally expect to 
find you and your line of products represented. Advertising rates and mechanical requirements will 
remain the same as for regular issues. Time — February issue. Closing date — January 12th. 
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dUnce the dawn o-£ Aviation 9ncLu&Uiy . — 
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WYMAN^ GORDON 

THE <RANK$HAFT MAKERS 

WORCESTER, MASS • HARVEY, I LL. • DETROIT. MICH. 



—DART-* 

"Beauty'' that's what men "in the know" say of the Dart. 
Built with the idea of providing a practical craft for those 
of limited means who desire something better. 

SEE THE DART AT MIAMI RACES 

Correspondence Invited 

DART MANUFACTURING CORP. 

Port Columbus Columbus, Ohio 


Do you know that . . . 

each month our subscription department 
receives more than 1 50 requests for "back" 
issues of AVIATION. 

If we printed extra copies of our monthly 
issues, we would be glad to comply with 
these requests, but unfortunately we have 


But We Do Know — that each of these re- 
quests indicates a reader has "missed" just 
the issue he could make valued use of. 


Insure your receiving AVIATION regu- 
larly by filling in the coupon below, 



What have YOU for sale? 


HERE ARE BUYERS 

Over 100,000 


Used Planes — Engines — Parts? 

Flying Specialties — Accessories? 

Do you offer installation, repair, storage 
or instruction services? 

Employment or Business "Opportunities''? 


MEN: 


PILOTS, 

STUDENTS, 

"FANS," 

STUNT FLYERS; 
AIRPORT, 

AIR SERVICE 

TRANSPORT 
PERSONNEL; 
DEALERS, 
MANUFACTURERS 
etc., etc., etc., 


Aviation's "Market Place" 
Advertisers say: 

"Aviation is outpulling all other mediums 
lor us.” 

(A Pacific Coast Advertiser) 

"We have had excellent results already from 
our recent ads in Aviation’s Market Place.” 
(A Georgia Advertiser) 
"Our ad produced wonderful and unbeliev- 
able results for us." 

(A New York Advertiser) 
"We have received about a dozen inquiries 
from our efforts in your last issue.” 

(An Ohio Advertiser) 

"Every instrument listed sold day after the 
ad appeared." 

(A Pennsylvania Advertiser) 


— see 

AVIATION each month 

AVIATION’S paid subscription, newsstand and pass-along 
distribution provides an audience of over 100,000 men for 
each issue. Thousands of these men read AVIATION 
exclusively. They include hundreds of BUYERS not 
reached through other channels. 

— see 

AVIATION'S MARKET PLACE 

each month 

It features the advertising of Used Planes, Engines and 
Parts — For Sale — Trade — or Wanted; Special Services of 
Distributors, Fixed Base Operators, Employment and Bus- 
iness "Opportunities" — Offered or Wanted, etc. 

You Can Find Anything! 

You can find anything advertised in Aviation’s Market Place easily 
and speedily because all ads offering only ONE make of plane are 
grouped under that make. All other ads — excepting employment 
and business opportunities — are numbered consecutively (or re- 
ferred to by number) and indexed by items for the reader's con- 
venience in quickly "spotting” any and all items of interest. 

PUT THE PROVED EFFECTIVENESS OF AVIATION'S “MARKET PLACE" 
TO WORK SELLING YOUR PLANE, ENGINE. PARTS OR EQUIPMENT. 
Use it to locate buyers. Use It also to feature specialties, accessories, 
services or "opportunities" of special interest to aviation men. The 

the February Annual Directory Number close January 15th. 


"I sold my airplane in 4 days after ad ap- 
peared. Could nave sold it 10 times.” 

(A Mid-Western Advertiser) 


AVIATION'S MARKET PLACE 

New York, N. Y. 


330 West 42nd St. 


CLASSIFIED ADVERTISING^^ 

Aviation s 

Market Place 

USED PLANES, ENGINES AND PARTS FOR SALE, TRADE OR WANTED 
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OPPORTUNITY 
IN CANADA! 
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An All-American Air Show in Print 

AVIATION’S 1939 DIRECTORY NUMBER 

(February Issue) 

featuring airplanes, engines, accessories, 
design trends and vital facts 

Copy for AVIATION’S MARKET PLACE of this Issue 
must be received not later than January 16 
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AIRCRAFT FUSES 


»T I TANINE> 

TITANINE INC. UNION, N. J. 


P H E N I X 

AIRPLANE DOPES 
CLEAR and PIGMENTED 
PHENIX AIRCRAFT PRODUCTS CO 
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THEY DIDN'T 

"MISS THE BOAT"! 


d U. S. Dept, of Immigi 

The GREATEST opportunity in Aviation is here now_ Th e newspaper have toid you of the great 

aircraft expansion plan of the U. S. Government. Thousands of airplanes will be built in the next few years . . . 
most of them will bo built right here in Southern California (the heart of the Aircraft Industry). You must start 
when the big ox^insion'begfns 0 ° P 9 ' gg s ary 

Warning! Enroll now before YOU miss the boat! 

CURTISS-WRIGHT TECHNICAL INSTITUTE 





AVIATION SCHOOLS 


HOME OF 


America knows but one direction, 
and that is — onward! Time will 
bring changes, but not in the main 
course. The openings and oppor- 
tunities for men and women who 
can do things, who know their 
jobs, are becoming more numer- 
ous. Our schools should bear this 
in mind and prepare their students 
for life. Every school should be a 
place where students learn by 
doing. HENRY FORD 


THE Dawn Patrol 


Students Learn by Doing 

^SPARTAN 





SPARTAN occupies two of the largest 
and most modern Hangars in the 
United States, equipped with modern 
Classrooms, fully equipped Machine, 
Sheet Metal and Welding Shops, 
Radio and Meteorology Departments. 
FLYING EQUIPMENT of only latest 
types employed. Tne most ideal fly- 
ing country and year round perfect 



YOU knowledge in the manufactur- 
ing of SPARTAN All-Metal Execu- 
tive, Military 7W-F, and Zeus Models. 


SPARTAN Approved Repair Station 
No. 50 further increases your knowl- 
edge of ALL types of airplanes, en- 
gines and equipment. 

EXPERIENCE in training students 
who have won recognition for them- 
selves and positions of prominence in 
the Aviation Industry. 


YOU FLY THE ALL-METAL EXECUTIVE AT SPARTAN - Modern Training at Lower Cost 



SPARTAN SCHOOL OF AERONAUTICS p. o. box 2649, tulsa, Oklahoma 

GENTLEMEN: Send me a copy of the NEW 1939 SPARTAN Catalog and Supplement de- 
scribing in detail Spartan Flying, Mechanical and Radio Courses of Aeronautics, Tuition and 
detailed living expenses. 


Check below branch 
of Aeronautics you 
are most interested in 
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IN 1939 


WILL YOU BE 1 
LEARNING or LOAFING ■ 



Below: Minor repairs, line service 


Above: A section of the drafting 


When we say learning, we mean learning avi- 
ation, the business that offers greater opportunities 
today than any other business in the world. 
Orders from individuals, transport lines, private 
industries and the government, have estab- 
lished the need for hundreds of more trained 


men than are now available. THESE FACTS 
CREATE YOUR OPPORTUNITY. If you want 
a career in aviation, whether it be a job as a 
pilot, mechanic, designer or executive; if you 
want to get to the TOP, then sign and mail 
the coupon below to 


ROOSEVELT AVIATION SCHOOL 

fe X SPRING CLASSES START MARCH 27, 1939 ' 



ot Rooivv.ll Field, 


ROOSEVELT AVIATION SCHOOL-. 

Without obligating me, tend details of CO 

o soto mot O commercial mot a limiieo commercial mot 

a PRIVATE PILOT □ AIRCRAFT SHEEt METAL □ AIRLINE TECHNICIAN 

a MASTER AIRPLANE AND ENGINE MECHANIC O MASTER AIRPLANE MECHANIC 
□ AIRCRAFT DESIGN AND CONSTRUCTION 


□ COMBINATION FLIGHT -MECHANIC 
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America knows but one direc- 
tion and that is onward. Time will 
bring changes but not in the main 
course. The openings and opportuni- 
ties for men and women who can do 
things, who know their jobs are be- 


THflnK V0U,H1R.F0RD ... 

u/e at Jty an learn 6y doing 


We could offer no better suggestion to future avia- 
tion students than to heed the recently published ad- 
vice of Henry Ford which is primed above by special 
permission. 

Indeed, the rapidly expanding aviation industry is 
offering ever increasing opportunities in all branches 
for “men and women who can do things, who know 


ENGINEERING ^■0212 
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SCHOOL OF foonnums ■ 


LINDBERGH FIELD, SAN DIEGO, CALIF. AV-1 


Please send informatioi 
Civil Air Regulations: 

FLYING COURSES 

□ Master Pilot 

□ Commercial (forn.... 

□ Private 

□ Deluxe Combination — includes a 

new Ry an S-T-A plane with com- 

Addrcss, 


Keeping pace with the industry and anticipating 
future needs, the Ryan School has for 16 years been 
"a place where students learn by doing.” Here the 
student flics the type of planes, uses the tools and 
employs the methods specified by the industry that 
will hire him. 

Added to this emphasis on practice is the student's 
daily observation of manufacturing and service pro- 
cedure through the school's affiliation with the fac- 
tory making famous Ryan ST and SC modern metal 

If you appreciate the opportunities aviation offers 
and arc willing to apply yourself to learning by do- 
ing, mail the coupon and get all the facts. 
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FO R YEARS 


PAST 


CASEY JONES 


FDR PRESTIGE AND SUCCESS 

T HE Casey Jones School of Aeronautics is one of the largest and 
best equipped schools in the country. 

Approved by the Civil Aeronautics Authority. Average enrollment 
five hundred students. School centrally located and comfortable 
living accommodations arranged for out-of-town students. 

Students receive practical field training at Newark Airport, largest 
and busiest airport in the country. Lecture rooms and school shops 
occupy over 42,000 square feet of floor space. 


Among the faculty members are outstanding World War Aviators 
with twenty years of aviation experience. 

C. S. "Casey" Jones, A. B., Pres.; Lt. Col. G. A. Vaughn, Jr., 
B. S., Dean; Lee D. Warrender, B. S., A. E., Dir. of Training; Richard 
Whatham, B. S., Dean; B. Hunt Bancroft Smith, Treas. These promin- 
ent faculty members are aided by twenty-five instructors, each an 
expert in aeronautics. 

COURSES 


AVIATION 



A STRONG direct mail campaign, ad- 
dressed to a selected list of your best 
prospects and customers is an excellent 
way to insure maximum results from your sales 
promotion dollars. 

Advertisers who use space in business papers 
find it advantageous to follow-up their publica- 
tion advertising with well-timed broadsides, bul- 
letins, sales letters and other mailing pieces. 
Those companies who cannot afford complete 
coverage of the field find they can do an effec- 
tive sales job by mailing to a hand-picked group 
of worthwhile concerns. 


As business paper publishers for over fifty yc 
McGraw-Hill is uniquely equipped to offer c 
plete authoritative direct mail coverage of In 
dustry's major markets. 98% accuracy is 
tained and, through careful analysis of markets 
complete classification of companies, personne 
etc., the widest possible selections are available 
Why not send for our handy reference folde 
"Hundreds of Thousands of Reasons Why"? It 
describes how McGraw-Hill Lists are built and 
maintained, and it may help you in your business. 


What Fields Do You Want To Reach 


Industries • Textile Industries • Administrative Executives • Electrical Dealers & Wholesalers • Mill Supply 


For further details, selections from above basic classifications, counts, prices, 
etc., or estimates on special lists ... ask any representative or write to 



CT MAIL DIVISION 

McGRAW-HILL PUBLISHING CO. 


330 W. 42nd STREET 


NEW YORK, N. Y. 


. . . Complete lists covering industry's major markets. 
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TO THE AIRCRAFT INDUSTRY 


Located now in our new home at Bendix, New Jersey, 
at the intersection of New Jersey State Highway 
Routes 2 and 6, Eclipse greets the aviation industry. 
Unsurpassed facilities insure the maintenance of 
Eclipse precision manufacturing standards, to the 
end that Eclipse may continue to serve you well. 
The new address: 

ECLIPSE AVIATION 

DIVISION OF BENDIX AVIATION CORPORATION 
BENDIX, NEW JERSEY 




